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international 


The men who control this machine have neve ‘ef race 
thrilled to the drop of a chequered flag or earned the sf 

e 
applause of a crowd at an International racing § winner 
event. But they are continuously playing tal part in § 


helping to win International motor rac ay ] 


On this 18°5 million ft-lbs capacity Inertia Machine Brake 

Liners are subjected, in terms of kinetic energy, to stresses far 

in excess of anything they would have to endure on any race track. 

lo us, research is the chief essential of brake liner manufacture. Mintex leadership, 


in fact, is based upon our policy of solving the braking problems of the future before they arise. 


When high performance counts 


wenn MINTEX 


MINTEX BRAKE AND CLUTCH LINERS ARE MANUFA RED BY BRITISH BELTING & ASBESTOS LIMITED, CLECKHEATON, YORKSHIRE 


AUTOMOBILE ENGINEER, September 1955 





ETAMIC 


AIR 
COMPARATOR 
GAUGES 


Here’s to-day’s quickest, most reliable, and 
most versatile system of work gauging and the 
easiest to install. Simply connected to your 
shop air line, the Etamic air comparator will 
check by plug, ring, or feeler (according to 
gauging elements employed) 

without cleaning of parts ; 

with instantaneous readings ; 

to guaranteed precision of 0.000025" if 
required over wide measuring range. 

Its entirely pneumatic operation, without 
mechanical or electrical amplification devices, 

ensures unrivalled robustness, quick and easy setting, and perfect stability 
of reading, and enables the equipment to be produced at low cost, and 
therefore offered at low prices. 

In addition to normal gauging applications, units can be supplied for 
high precision measurement with accuracy of 0.00000625"; for measure- 
ment of fine bores from 0,004” dia.; and for differential measurement 
of tapers, paired shafts and bores, and similar work. 

Let us discuss with you the work measurement possibilities of this 
equipment in your plant. 


























COE i: % Ais, j e RS 
ETAMIC Air Compar - Air Comparator in Air Comparator in Differential type 
ator Unit with Plug. service with a ring. service with a feeler. Air Comparator Unit. 











WiICkK MAN. Lim4tigte®8E pbD> 


FACTORED MACHINE DIVISION, FLETCHAMSTEAD HIGHWAY, COVENTRY 


Telephone: Coventry 40361 
416F 16 
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The Weston Impax Seal provides an 
efficient face type gland for rotating 

shafts running at high speeds coupled 

with high fluid temperatures and pressures. 
Where equipment has to be the BEST 

it DESERVES Weston Impax Seals. 


Write for a fully descriptive brochure 


% 





CHARLES WESTON & CO. LIMITED 


Irwell Bank Works glas Green Pendleton Salford 6 
ham: Midland 6952; London: Holborn 0414 


serve you well, 


4269 
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Telephone: Pendleton 2857-8-9 











































































































































































































On passenger and commercial vehicles throughout 
the world David Brown automobile transmission 








components are giving dependable service 

For rear-axle drives—worm gears, spiral or hypoid 
bevel gears, or differential bevel gears—for tuming, 
magneto, oi! pump and speedometer drives—for 





























gearbox, steering, starter and clutch gears, and 
power take-off drives from the main gearbox—in 
fact, whatever the drive, the David Brown organ- 
isation can supply your needs with components 
backed by the soundness and reliability associated 


























































































































with David Brown. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEAR DIVISION 
PARK WORKS HUDDERSFIELD 
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Small details make a big difference in 


handling automotive parts y 
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Only the diesel-electric power of Coles gives that smooth, exact control vital to precision handling 


Power from the Coles diesel-electric transmission makes possible 
high speed in the most accurate handling. Slow creeping speeds ensure 
exact positioning when required, whilst fast acceleration and high 
maximum speeds make for big daily output. 

Coles move quickly from job to job, manoeuvre easily in crowded 
areas and carry loads to and from storage sheds, passing easily through 
low doorways and stacking to exceptional heights. 

In-built automatic safety controls protect men and loads from 
accident and ensure that every job you give the Coles will be carried 


out quickly and safely. 


THE NAME THAT CARRIES WEICHT 


Designed, manufactured and marketed by:— 


STEELS ENGINEERING PRODUCTS LTD. 


CROWN WORKS, SUNDERLAND, CO. DURHAM. | and 56281 (10 lines). Grams: Steel, Sunderland. SALES & SERVICE: BIRMINGHAM: 39 Thorp 
Street, 5. GLASGOW: 255 Bath Street, C.2. LONDON: 6 Avor |, W.14. MANCHESTER: 153 Oxford Road, 12. NEWCASTLE: Brunswick House, Brunewick Place. 
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“This is a job for Coopers” 


And itis inthe design stage when the COOPER technicians can 

be of the greatest assistance. It is their business to know all 

there is to know about Filters and Strainers. They are prepared 
COOPERS engineers to design and manufacture to your own specific requirements. 
are available for 


consultation at all 
times. 


Ma STRAINERS « FILTERS : GASKETS « WASHERS 
/ ~ —-- LAMINATED SHIMS + PRESSWORK 
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COOPERS MECHANICAL JOINTS LTD., LLANFOIST WORKS, ABERGAVENNY Telephone: 550 
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Enthoven 


or body, in current production 


by Motor Panels (Coventry il! for solider of the purest quality to ensure 


4 


perfect adhesior lustrat ist one of the skilled techniques involved — 


ho of COU 


The reputation of Motor Panels (Coventry) Ltd. stands high among the 
manufacturers they serve. In their industry, soldering operations are of 
vital importance; it is significant that for their most exacting solder 


requirements they rely on the quality and purity of... 


ENTHOVEN seroen rnoovers 


Solders Led 89 Upper same et don Mansion House 4533 
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MADE BY THE PIONEERS 
IN PRECISION 
STEERING 
GEARS 


aa. 


é 


ean 


EFFORTLESS 
STEERING AND 
GREAT DURABILITY 


Hardened cam and roller. 
Tapered roller bearings (with detachable 
cones on the larger sizes). 
Double bearing support to rocker shaft. 
End-location adjustable. 
THE ‘MARLES’ 
DOUBLE-ROLLER 
GEAR, made in a 


range of sizes 


Larger angular movement. 

Very compact box. 

For fore-and-aft or transverse layout. 
covering every type [runnion or spigot mounting alternative 
of chassis. on heavy types. 


Come 
Seas N\A RLES 
a FOR 

~). BETTER LIVING 

teme 


ADAMANT 


ENGINEERING CO. LTD., DALLOW ROAD, LUTON 


Sole proprietors of the Marles Steering Company Ltd 
hone: LUTON 2662 (4 line l elegram 1DAMANT, PHONE, LUTON 
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For centuries the hallmark has been the symbol 
of the integrity and the pride of the craftsman 
in the quality of his work and an assurance to 
the user that he has a product upon which he 
can rely. In the same way, the word “Morse” 
stamped on each link of every Morse Chain 
symbolises and guarantees the quality of 
material, the precision manufacture and the 
long experience which have made Morse the 
leader in the field of chain engineering. 


Crankshaft & Camshaft This is why famous manufacturers throughout 
sprockets and chain as 
fitted to the Hillman-Minx. the world specify Morse Chains for their 
Morse %" pitch _ single, 
duplex and triplex Roller equipment. 
Chains are available for all 
engine manufacturers 


ng chains 
A BORG-WARNER PRODUCT 


MORSE CHAIN DIVISION, BORG-WARNER LIMITED, LETCHWORTH. Tel: LETCHWORTH 1833 
MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 
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| When formulating Ball and Roller 
y Bearing mountings 


submit them in 


confidence to 
our Technical Departmeni 


Ransome & Marles Bearing Co. Ltd 
Newark-on-Trent, England 


Please give full information and a drawing or sketch if possible: 

1 Describe the machine and the exact location and/or function of the 
proposed bearing mounting 

2 State the speed of the rotating parts with journal and thrust loads. 
Say if these fluctuate and how much. Give h.p. and drive details if 
loads are not known 
Describe working conditions—temperatures, wet or dry conditions, 
duration of duty and any other relevant features 
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. «consult the ‘Cassel’ Heat-Treatment 
Service, which offers a complete range of 
salts, furnaces and technical advisory 
facilities to meet all problems. Take the 
isothermal treatments — austempering and 
martempering —for example. By the use 
of these processes, which are peculiar to 
the salt-bath method of heat treatment, it 
is possible to impart to a steel certain 
properties that cannot be obtained 

by any other means. 


for 
heat-treatment 
casehardening 


brazing... 
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Modified Isothermal Transformation Diagram 


The ‘Cassel’ Processes offer these advantages :— 

* Austempering—remarkable increase in toughness 
compared with similar parts hardened and tempered to 
the same hardness 

* Martempering—marked reduction in distortion and far 
less risk of cracking compared with oil hardening 


... consult the 


‘Cassel’ heat-treatment service 


IMPERIAL CHEMICAL INDUSTRIES LTD., 
LONDON, S.W.1 
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TORSION , 
BARS 


Toledo Woodhead Splined Torsion 





Bars are being supplied to several 
famous vehicle manufacturers, and 
our new plant has capacity to supply 


more. May we have your enquiries? 


WE ARE ALSO THE 
MANUFACTURERS OF 


KANTLINK 


SPRING WASHERS 


TOLEDO WOODHEAD SPRINGS LIMITED SHEFFIELD 3 
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Disappointed, but undaunted, 


designer resolves 


to battle on. 











see 9 2,2 
*¢ 


¢ 
° ,t 
s°*, 
a 


AUTOMOBILE ENGINEER, September 1955 














TOUGE: 














BRAKE 





Into our testing department, from time to time, there bursts some member 
of the CAPASCO research team, bearing in triumph ‘ to-morrow’s perfect 
brake lining’. When a short run on the dynamometer reveals that, though 
it has unquestionably got something, it still falls short of actual perfection, 
our friend creeps back, disconsolate, to his lair . . . Before many days are out, 
he, or someone else, will be back again, with some other small but equally 
solid improvement. Earth-shaking? Hardly; but it is on such small 


advances that supremacy is built. 


—“CAPASLA 


MOULDED BRAKE LININGS 





THE CAPE ASBESTOS COMPANY LTD. 
114-116 Park Street, London, W.1l. Tel: GROsvenor 6022 
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MAKERS B.S.A. TOOLS LTD > BIRMINGHAM 33 - ENGLAND 
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THERMAL FATIGUE 
RESISTING STEELS 


FOR DIE-CASTING, EXTRUSION, STAMPING & FORGING 


HOT WORKING TOOL STEELS 
IN ULTRASONICALLY TESTED 
FORGINGS... 


Our recent developments in 
careful research by our Technica 


increased productivity Should you wish 





(KAYSER JELLISON( & co. LTD.) 


CARLISLE STEEL WORKS + SHEFFIELD - ESTABLISHED 1825 





AUTOMOBILE ENGINEER, September 19 





ONE GLANCE BANISHES CHANCE 


BRA 


Unbrako Screws make a better job of it... 


Where top-quality counts, Unbrak rews score every time. 


These tremendously tough nsile socket screws, rigidly 


controlled at every stage of manufa e made to hairline-tolerance 


engineering standard best equipped specialist 


screw organisation in the world Their strength usually means 
t ) 


that when you Unbrako, you can use a 


smaller number of screws to take the same stress They 


help to speed production to [here are Unbrako stockists 


all over the world, 


UNBRAKO SOCKET SCREW CO., LTD., 


COVENTRY 


Write for this 


FREE 
DATA CHART 


In the drawing office, in the toolroom 
or on production—you'll save valuable 
time and avoid costly guess-work with 
this free data chart. 


It not only gives you details and dimen- 
sions of the standard types of Unbrako 
screws, but most important of all, it 
cuts out all physical measurements or 
calculation of drill and tap sizes, threads 
per inch, and counterbore sizes etc., for 
any given size of screw 
a glance. 


literally at 


SEND FOR YOUR FREE DATA 
CHART TODAY! 


7 
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Holroyd built Boring Machine 
incorporating “‘F’”’ Type 
Worm Reduction Unit. 


PLS SSCS ance 


Li wii our own medicine 


When we get a headache about a job we’re doing 
we often take a spot of our own medicine and it 
puts us on top of the world in no time. A case in 
point is this Holroyd Boring Machine. We used 
one of our own “F” Type motorised Worm 
Reduction Units to drive the feed and quick return 
motions—and it worked like a dose of salts. A 


Holroyd Worm Unit might do you a power of 
good. It can be... 


MADE UP FOR YOU QUICKLY 


A Standard Type Holroyd Worm Reduction Unit with a 
stock ratio can be made up, packed and despatched to you 
fairly quickly. Worms, wheels and special units made to order 
take somewhat longer. For information on our Worm Units 
and their applications drop us a line at Milnrow, Lancs. We'll 
be glad to help you all we can. 


lolroyd WORM REDUCTION UNITS 


JOHN HOLROYD & COMPANY LIMITED + MILNROW + LANCS + TELEPHONE: MILNROW 553228 
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Down a little / Sti nearer / Kight on the jo / 


Your workers must have the best light ble for 

the job. It must be clear and shadowk 

tional accuracy—especially on preci ——? 
must be able to follow the work all over the job by ou, WT 1) 
the slowest of degrees—-and yet move t of the ‘ , 


way at a finger touch. It must be ec ical on ; eo 
current. It must be rock steady and iy put’ 
in the presence of heavily vibrating hinery ! eon 
1T MUST BE ANGLEPOISI we 

A 


Every machine-room, every workshop, every 
drawing office should have its battery of Anglepoise 
Lamps, with its finger tip obedience, its 100! angles, 


as an aid to accuracy. Write today for fully descrip- er THIS 18 HOW ANGLEPOISE LIGHTS 
tive booklet A. UP THE JOB IN STRONG RELIEFK— 
Sole Makers: HERBERT TERRY & SONS LIMITED SAVING EVESTRAIN AND FATIGUE 


REDDITCH * WORCESTERSHIRE * ENGLAND 


RYancieros® | AMPS 





Pat, ali countries 





SOME 
ALTERNATIVE 
BASES FOR 
ALL MODELS 











wTie 
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Model H80 Illustrated 


kor early delivery date 


PLAUERT 


HORIZONTAL BORING and FACING MACHINES 


Safety Clutch disengages automatically working feed or rapid traverse to prevent damage 
Power feed to table (Longitudinal, Cross and Circular) + Push Buttons allow fine adjustment 


of Spindle or Faceplate when setting * Automatic cross feed to facing head » Designed and 

built for Precision Boring, Drilling, Milling, Threading, Reaming and Facing + Enduring 

accuracy + High productive ability - Wide speed and feed range + Ease of operation 

Models H80 and H100 are arranged with electric preselection of spindle speeds and feeds 
Sole Agents BRIEF SPECIFICATION 


Model H63 H80 H100 


Diameter of Spindle 

Max. diameter for facing 

Working surface of table (width x length) 
Number of spindle speeds 

Range of spindle speeds: r.p.m 


The Selson Machine Tool Co. Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON, N.W.10 600 
SaauP 


Telephone: Elgar 4000 (10 lines) Telegrams: Selsomachi, London shehtcbh 
443 SMT I§v 
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With a range of 18 spindle spec 
80 to 2,000 rpm. and four rate 


automatic longitudinal table fe 
capable of sven a very large 
working surface 1 31”. Ma 


N.B. illustration shows the milling 


JAMES ARCHDALE & CO. LTD 








is from 
’ 

for each speed, these machines are 
ange of work at fast rates. Table 
m distance spindle nose to table 12 in. 


{ valve bodies at Rubery, Owen & Co. Led., Darlaston 


BIRMINGHAM 16 @ SOLE SELLING AGENTS: ALFRED HERBERT LTD., COVENTRY 
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AUTOMOBILE ENGINEER, 


Regulating wheel 
truing controls ; 
a five position 

lever, and a rate 
selector knob are 


conveniently located. 


(Optional equip- 
ment at extra cost). 


Precision anti- 
friction slide under 
regulating wheel 
unit plit-hair 
dial adjustment is 
translated precisely 
to infeed 
movement, 


September 1955 


Smooth regulating 
wheel drive 
through variable 
pitch sheave 
infinite number of 
speeds, handwheel 
selected and 
tachometer 


indicated. 





FILMATI¢ 


grinding wheel 


spindle bearings 


are still the best 


in the machine 


tool industr 


smooth, acct 


and trouble 


irate 


free 





Systems 


MANUFACTURED UNDER LICENCE 


\\\ 


can AND 


For overseas markets—systems which are 
backed by a world-wide organisation { 
servicing and spares. 


Clayton Dewandre are now producing this 
up-to-the-minute range of American 
equipment for all types of vehicles in 
addition to their own world-renowned 
Vacuum and Air Pressure Braking systems. 


CLAYTON 


INCOL? 


DE WANDRE CO. LTD. 


ENGLAND PHONE 1130$-9 
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production data | 


TRACTOR MAIN DRIVE TRANSMISSION GEAR 


LINE OF HOB TRAVEL 


TOTAL HOB TRAVEL 
G 


Ie 








HELICAL GEAR 50 TEETH 


BD.P. 31° HELIX ANGLE 





7/8’ FACE WIDTH 


MAT. 45/50 TONS TENSILE 











CUT TWO PER SETTING « USING 3 START HOB 
FINISH SUITABLE FOR SUBSEQUENT 

SHAVING OR GRINDING OPERATION 
HYDRAX FLOOR TO FLOOR TIME PER GEAR 
80 SECS. : PRODUCTION RATE FOR 8 HOUR 
SHIFT AT 80% EFFICIENCY + 288 GEARS 


This high rate of production is achieved with higher 
degrees of accuracy, lower cost per gear and reduced 
operator fatigue. 

Hydrax features include: 

Hydraulically operated quick acting work clamping 
Automatic cutting cycle under control of one push 
button. 

Reduced hob travel for helicals 

Automatic ‘‘Relative’’ hob shift for helicals. 
Automatic hob shift for spurs. 

No differential or lead cam. 


Patent No. 708767 
(Foreign Patents pending) 
itil Please write for publication M.104.2. 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
MACHINE TOOL DIVISION 


BRITANNIA WORKS SHERBORNE STREET 
MANCHESTER 3 
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Specialists in Steelwork 
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As the knife grinder puts a keen edge on the local 

cutlery, Wards are applying keen minds to the 

building of a new factory. Every kind of steel- 

framed building is the concern of the structural 

steelwork department of Thos, W. Ward Ltd. 

Their contracts include factory buildings, schools, 

shops, and hospitals. In a somewhat different field, Wards 

supply and install steelwork for chemical plant, crane gantries — every purpose, in fact, where 
steel is used for construction. They work from customers’ own designs, or start a project from 
the drawing board stage. Structural steelwork is just one activity of the Ward Group 


of Companies ; their products and services cover every branch of industry. 


SERVING INDUSTRY AROUND THE WORLD THOS. WwW. WARD LTD 


GP/47 


Head Office: ALBION WORKS - SHEFFIELD Loy BRETTENHAM HOUSE - LANCASTER PLACE - STRAND W.C.2 
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KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 
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the Motor Industry 
has proved the efficiency 
and long life of 


Concentric Components. 


WATER PUMPS 
STEERING IDLERS 


GEAR CHANGE 
MECHANISMS 


BRAKE DRUMS 
PUSH RODS 
BALL PINS 
MACHINED 


COMPONENTS OF ALL 


KINDS 
AND SPECIAL 








PARTS 


Manufactured in a modern factory 


specially designed and equipped 


to produce a better job 


at lower cost. 


TYBURN ROAD, 


Telephone : 
EASt 2081-2-3-4-5 


BIRMINGHAM, 


Telegran 
** Accelerate.’’ 


24 


Phone Birmingham. 


CONCENTRIC MANUFACTURING CO. LTD. 
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For the first time in technical history it 
is now possible to fit a practicable 


independent front suspension 
system to a British public- 
service vehicle, and at the 
same time obtain the full ben- 
efit of a variable spring rate. 
Although incorporating this 
most desirable and somewhat 
elusive feature, the Metalastik 
I.F.S. is extremely compact 
and does not interfere with 
the accessibility of any engine 
component. 

It is applicable to all types of 
vehicles and its basic design is 
such that the links can be 
lighter than in previous types 
of I.F.S. 
Furthermore, 


all metal-to-metal bear- 
ings are eliminated from the suspension 


OTHER FAMOUS 
METALASTIK UNITS 


ENGINE MOUNTINGS of 
various types for petrol and 
diesel engines. 
SHACKLE-PINS of Ultra- 
duty and Heavy-duty bearing 
types. 
TORSIONAL VIBRATION 
DAMPERS of great simpli- 
city and efficiency. 
CAB MOUNTINGS for 
greater driver-comfort. 
COUPLINGS for dynamo 
and other drives. 
“SPHERILASTIK’ 
BEARINGS 


retained ; 


yet precision control of wheel motion is 


Metalastik Ultra-duty bushes 


and ‘Spherilastik’ bearings 
being used. In addition, there- 
fore, to the obvious and well- 
known advantages of I.F.S., 
the Metalastik system provides 
those of variable spring rate, 
plus all the successful features 
of Metalastik bushes, with 
their absence of lubrication and 
freedom from possibility of 
wear and consequent rattle. 

This Metalastik I.F.S. rubber 
suspension, together with the 
Toggle-Link Rear Axle system, 
also providing variable spring 
rate, is fitted to the new, 


single-deck ‘Midland Red’ buses and 
long distance coaches. 








Ocean depths hold the secrets of hitherto untapped resour 


n the 


metabolism of ocean creatures or the geological structures of the ocean be fEentists may 


find ways of replenishing the decreasing material sources of the bp -water 


world, First, however, must come exploration by diving bell or tbathy e and then the 


»roblem of inaccessibility must be solved. In normal indu -and 
I ; 


domestic life, too, this problem is present. The automatic lubrica 


inaccessible parts is one example — but here “ Reservoil”’ sintered-meta etaining 


bearings provide the answer. With “ Reservoil”’ bearings oil is constantl 


fed to the surface by capillary action, ensuring trouble-free 


running with the minimum of maintenance. 


Zygwod, 


SINTERED METAL 


OIL RETAI 


Bulldozers are an instance where “ Rese bearings ave used to advan- 


lage The se bearings are supplie d 5 and sites for every nor mal 
medium duty, but attention is draw the standard range of plain 
cylindrical bearings Write for Catal we SD 4! 


THE MORGAN CRUCIBLE COMPANY LTD., BATTERSEA CHURCH ROAD, LONDON, S.W.1I BATTERSEA 8822 


SM 116 
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Plan your 
future models 
with 


AC OIL FILTERS AC SPARK PLUGS 


AC AIR CLEANERS AND 


SILENCERS 
AC FUEL PUMPS 


AC INSTRUMENTS 


AC THERMOSTATS 





VIRTUALLY EVERY BRITISH CAR has one or more 
AC Components designed into it on the drawing- 
board. We'll gladly help you plan a new design or 
modify an existing one. 
Write to: 

Por o)] 4 Motes) i it-jle), Be) ae) a, |: 7.\Ge lenge) te Mage mele), ae.) -) @ oe -) 20h 8 


Telephone: Dunstable 1166. And Broadgate House, Coventry. Telephone: Coventry 40491 
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FROM THE 


SPOT WELDER 


SPOT WELDER 


SPOT WELDER 


SPOT * ROLLER SPOT: SEAM + PROJECTION - 


MULTI SPOT 


SPOT WELDER 


ROLLER SPOT 


ROPE PARTING MACHINE 


SEAM WELDER 




















BRAZING MACHINI 


PROJECTION WELDER 


This is a selection from the range HAND FLASH BUTT 


of Metrovick Resistance Welding 
machines. Already manufacturers of 
the largest range of electric welding 
equipment, the Metrovick service has 
been further extended by the inclu- 
sion of all types previously produced 
by British Insulated Callender’s 
Cables Ltd. with 50 years’ experience 
in the manufacture and use of resist- auro vase BOT? amaeren weacune 
ance welding equipment. 
Write for publication SP 7784/7. 


BAR HEATING MACHINE 


METROPOLITAN -VICKERS 


MANCHESTER ’ 


j ; 


j ' 
Mbmber Of the AEligroup of compares 








¢ all 
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Widening the choice of 


a 


resilient jointing materials 


LANGITE 


Langite — which for more than thirty years has been used so 
extensively wherever there is an oil joint to be kept tight — 
utilizes the natural resilience of cork, bonded together by an 
original process. 


NEOLANGITE 


like Langite, embodies cork, but in this case is bonded with 
appropriate synthetic rubbers. 

NeoLangite is used extensively on transformers, aircraft, motor 
vehicles, etc.; it has a considerable mechanical strength and 
recovery after compression. 


Chingford cork ‘jointing’ material 


For less critical applications, cost may be saved by the use of this 
material, made alongside Langite but toa less exacting specification. 
All other types of non-metallic seals, compressed asbestos fibre, impregnated 
paper etc. can be supplied. 


CORK MANUFACTURING CO. LTD., SOUTH CHINGFORD LONDON E.4 
Telephone: Silverthorn 2666 (7 lines) 



































c ENGINEER 


stics FOR TH 


PLA 


One of the many industrial applications of Texolex laminated 
mouldings is in the motor industry where extensive use is made of 

this material for cam gears. Some of the largest motor 

manufacturing organisations have found in Texolex many of 

the qualities of the ideal material, offering silence in operation, lightness 


in weight, high mechanical strength coupled with resistance to wear and corrosion. 


The Bushing Company Limited, would be pleased to give 
further technical information about Texolex laminated fabric gears 
and their suitability and operation in camshaft, 


jackshaft and oil pump drives. 


BUSHING COM [ED iEBE N ON TYNE * ENGLAND 
TELEPHONE: HEBBURN 3224! TELEGRAMS: “BUSHING, HEBBURN” 
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SPECIAL \RONS 
nd the use of 


1ON MELTING | 


dema 


ynpucT 


FURNACES 


G.W.B.-A. Tagliaferri Induction Melting Furnaces give : 


* ACCURATE CONTROL OF TEMPERATURE AT ALL CHARGE CONDITIONS, 


* CLOSER CONTROL OF ANALYSIS. 

* COMPLETE ALLOYING AND HOMOGENEITY OF MELT BY THE MECHANICAL, 
MOTION OF THE BATH. 

* REDUCTION OF HARMFUL INCLUSIONS THROUGH CLEANER OPERATING 
CONDITIONS 

* MAY BE SWITCHED OFF OVER WEEK-END, THUS ENTAILING NO STAND-BY 


rh, 


LOSSES OR SUPERVISION, 


For normal and spec ial cast irons standard sizes of 

G.W.B.-A. Tagliaferri furnaces are available for molten metal outputs of 

140 to 2,000 Ibs. per hour. Particularly suitable for thin wall castings 

the furnaces can operate from cupola melted molten metal, or melt from cold 
A standard range of induction furnaces is also available for light 

metal alloys having outputs of from 100 to 1,750 lbs. per hour and 

for copper and its alloys from 50 to 4,000 lbs, per hour. 


We will be pleased to quote for furnaces for special requirements 


GWB-A. TAGLIAFERRI 


Mains Frequency Core Type 


INDUCTION MELTING FURNACES 











G.W.B. FURNACES LTD. 
Dibdale Works, Dudley, Wores. Telephone: Dudley 4284 


Proprietor GIBBONS BROS. LTD. and WILD-BARFIELD ELECTRIC FURNACI Liv 
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DAIMLER... 


The ‘‘Conquest’’ — latest model in the Daimler range — 
incorporates a power-operated hood in Everflex leathercloth 

made with Geon PVC. This handsome material withstands all weathers 
without cracking, flaking or perishing, even after years of use... 


and needs only an occasional wipe with a damp cloth 


to keep it always in immac ulate showroom condition, 


**Everflex’’ leathercloth produced by Bernard Wardle (I verflex) Ltd, 


Photograph of Daimler * Conquest’ 
by courtesy of The Daimler Co, Ltd 


Geon PVC materials are polyvinyl chloride plastics. 


Please write for descriptive Booklet No, 116, free on request. 


BRITISH GEON LIMITED 


Sales & Technical Service 


DEVONSHIRE HOUSE « PICCADILLY: LONDON: WI TELEPHONE: MAYFAIR 8867 *&#0”" 's @ reg’d Trade Mark 


AUTOMOBILE ENGINEER, September 1955 

















PAR EXCELLENCE 





’ <M |) [Y= THE MIDLAND MOTOR CYLINDER CO. LTD.. SMETHWICK. STAFFS 











GEORGE ANGUS & Co Imp (gh 0 


NEWCASTLE UPON TYNE, 6. 
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A little MOLY 


goes a long way 


NEARLY 500,000 TONS... 


In Britain, last year, nearly half a million tons of Molybdenum- 
containing steels were produced, for crankshafts, bearings, gear- 
wheels and other critically stressed parts in cars, commercial vehicles, 
machine tools and other high-duty products. 

Britain’s production programme is being stepped up, yet the serious 
shortage of even one of the important alloying elements prohibits 
expansion on present lines. 

Molybdenum will help, for as an alloying element it not only con- 
tributes valuable physical properties to the steel, but successfully 
replaces scarcer elements. 

Steelmakers and users who pin their faith to Molybdenum are 
safeguarded in two ways—first : by our vast resources of Molybdenum; 
second: by Molybdenum prices, which for more than 10 years, have 


been free from violent fluctuation. 


THERE ARE ABUNDANT SUPPLIES OF MOLY 


JUNCED ‘MOLLY’ 








CLIMAX MOLYBDENUM COMPANY OF EUROPE LIMITED, 99 PINSTONE STREET, SHEFFIELD, 1 






























































Layrub transmission is being adopted more 

and more by the leading commercial and 

passenger vehicle manufacturers for fan drives 

and main urive. The well-known shock absorbing 
characteristics of Layrub easing the strain on the rest of 

the transmission. The Layrub system employs rubber 
trunnion blocks as the main driving elements. There are no 
metal-to-metal contacts, no lubrication, therefore little or no 
maintenance. Our latest catalogue will be gladly 


sent to you on request. 


|MOTOR SHOW | 
‘STAND 267: 
AVENUE “A” | 


ee ENGINEERING 
SHeEFPFIELD 8 


(Hobd 
mje 








Proved in Service —~, 


Largest in the David Brown range, the 557 CM 5S-speed Gearbox has proved 
itself as a completely dependable unit by the large numbers giving world 


wide trouble-free service, often under really tough operating conditions. 


Outstanding features include:— 


Gear shafts located in horizontal 


3 Constant mesh gears for all speeds 
plane, permitting shallow case. 


including reverse, ensuring long life 


and quiet running. 
Upper half can be removed without 


disturbing gears or selector mechan- 
Alternative standard ratios giving ism. 


direct or over-drive top gear 
Compact forward control unit, 


connected to gearbox by two uni- 
2 Sturdy, simple and compact design, versal joints offering flexibility of 
having low weight to strength ratio. chassis layout. 


Specification E.393.19, giving complete details, is available on request. 


STANDARD GEARBOX RANGE 





Max. Engine No. of 
Torque (lb/ft) Speeds 


430C 90 4 
437 133 4 
542 205 5 


Type 














45 250 5 





045 250 5 





$450 300 } 





557CM 350 5 


2-speed epicyclic unit—either overdrive or underdrive, 
suitable for 350 |b. ft. maximum engine torque 




















P These units are available 
Ps with either an overdrive 
or direct top gear 


t Synchromesh for all speeds 


) ret 
ant — ft" ipa ill do—_ 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 
AUTOMOBILE GEARBOX DIVISION 


PARK WORKS HUDDERSFIELD 
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The Efco-Tocco Induction Hardening 

Process was evolved for the speedy and 
efficient hardening of wearing parts 

in factories where production line flow must 
be maintained. Axle-shafts, valves, 


4 peed a n d eco n 0 m y 0 n t h e crankshafts, camshafts, rocker arms, king 


pins, etc., are some of the components 

i RO D U CT ‘ O N L | N F treated by this process. The illustration 
shows one of several Axle Shaft Hardening 
Installations at the Luton Works of 


Vauxhall Motors Ltd. 





Nearly a quarter of a million axle 

shafts have been treated on the machines 
installed at Vauxhall Motors with a total 
rejection from all causes of less 

than two per thousand. 


EFCO-TOCCO 


INDUCTION 
HARDENING 


Rese 


Be a ee 


of increasing importance to industry 





ELECTRIC FURNACE GOMPANY LIMITED NETHERBY QUEENS RD WEYBRIDGE SURREY 


TEL WEYBRIDGE 389! ASSOCIATED WITH ELECTRIC RESISTANCE FURNACE COMPANY LIMITED ELECTRO-CHEMICAL ENGINEERING COMPANY LIMITED 
4299 
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FLANGELESS 


TAPER Scientific Development Cuts Costs 


& U 4 4 F 5 Constructed on the Silentbloc principle 


with a self-forming flange for extra-snug 
fitting and less wear these bushes ensure 


maximum efficiency at lowest cost. 


Right: Flangeless Taper Bush 
sectioned to show construction 
In the housing flanges develop 
under compression, 


¥ After exhaustive testing Ford 
Motor Company Ltd. now fit 
Silentbloc Flangeless Taper Bushes 
in the I.F.S. of the “Consul” 
and ‘‘ Zephyr Six”. 


Left: Front Suspension 
of the “Consul” and 
** Zephyr Six” 


Flangeless Taper Bushes and 
Frustacon mountings provide the 
first complete and scientifically 
designed rubber insulation 
between wheel and body. 


SILENTBLOC LTD. 


MANOR ROYAL, CRAWLEY, SUSSEX 


Tel. Crawley 2100 
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3 12,000 miles 
—wear negligible 


Achievements of this kind are common-place with 
Don-Flex clutch discs. Even under the most adverse 
conditions they give incomparable, long-lasting perfor- 
mance without any trouble. Yet their value does not lie 
in long life alone. They are constructed so that initial 
engagement is taken up at the inner diameter of the 
friction facings—ensuring smooth and progressive 
action with no ‘judder’ whatsoever. Clutch drag too is 
eliminated. These are some of the advantages you gain 
for yourself when you specify Don-Flex clutch discs. 
Most makes of cars and commercial vehicles and parti- 
Se ep eer eee VaR cularly those with Diesel engines 
i by a European company ran can be fitted from stock with 

J s000 lames with gear of ony’ Don-Flexclutch diss specially 

A Nation evide chain of f engineer reported that during this designed for them. Our Depots 
ervice none of the clutch linings ~~ wil] advise you which type to 


de pots to serve you eded replacing. . 
fit. We ourselves will be very 

BELFAST 28967 happy to send you full techni- 
sage ntntoag — cal information on request. 

i LS: at 
BRISTOL avai4a 
CARDIFF 27026 
CARLISLE 21589 
CHESTER a1aso 
COVENTRY 64914 
LDINBURGH t Central 4234 
GLASGOW C2 Central 455 
HULL Central 52072 
IPSWICH jo29 
LEEDS 4 20664/5 
LEYTON Leytonstone 6068 
LIVERPOOL Royal s¢202 


MANCHESTER 3 Blackfriars 0596 CLUTCH pisc 


NEWCASTLE-ON-TYNE 2 
27142 and 27942 


NOTTINGHAM 47646 

SHEFFIELD 1 assag lO be sure 
SOUTHAMPTON 71276 

STOKE-ON-TRENT 40a! 
WIMBLEDON 4248/9 
Republic of Ireland We will be exhibiting at the International 
DUBLIN, 35 Westland Row 66597 Motor Show, Earls Court, Stand 266. 


SMALL & PARKES LIMITED - MANCHESTER 94 


Makers of ‘DON’ Brake and Clutch Linings—woven and m 





LONDON: 76 Victoria Street, S.W.1. 


AUTOMOBILE ENGINEER, September 1955 





LincolIn automatics 
speed up truck production 


The latest Lincoln automatic welding set-up is 
increasing production for Vauxhall Motors 
Limited at Luton, It gives them better joints and 
greater penetration than is possible by hand- 
welding. 

Nine different types of rear axle-tube assembly 

for the Bedford and Big Bedford range are 
being Lincolnwelded by the Bedford rear axle 
division, working two shifts a day, five days a 
week, Fifty-three per cent of all this division's 
welding is now done by the automatic submet 
ged arc-welding process, considerably saving 
manpower and increasing Output 

Output is running at 156 assemblies per shift 
and the automatic welding equipment performs 
circumferential fillet welds on the axle tubes 
simultaneously 

The standard Lincolnweld equipment, con 
sisting of two inclined, fully automatic heads, 
generators and control panels, has been spec 
ially adapted by Vauxhall engineers. Welding 
time, approximately 63 seconds, compares spec- 
tacularly with manual welding time of 11 minutes. 


See the Lincolnweld fully 
Automatic Tractor in 
operation on the Lincoln 
stand at the Engineering, 
Marine and Welding 
Exhibition, Row U No.5, 
Empire Hall, Ground 
Floor. September 1-15. 


Ne A ru 
The fully automatic GlNGOUNIEI 
Largest manufacturer of D.C. welders in the United Kingdom 


LINCOLN ELECTRIC CO LTD WELWYN GARDEN CITY HERTS WELWYN GARDEN 920 
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THis is fhe fool for 


INCREASED PRODUCTIVITY 


Vy iti ; 
% 


impact wrench 
Ung SIZE 24 


Wp 


hy, 


Basically designed as a Nut Setting Tool, this Impact 


Wrench may be effectively used with the available 
/ xifra strong in design and 


construction this tool incorpo= attachments for screwdriving, tapping, drilling, 
rates longer normal working life 


grinding, wire-brushing or sanding. 


with minimum maintenance 


WRITE FOR LEAPLET 1.W.202 


BALANCERS 
DRILLS » GRINDERS + IMPACT WRENCHES 


ROTARY SANDERS « RIGHT ANGLE NUT SETTERS 


now ets ou ower Tools 


ARMSTRONG WHITWORTH & CO (Pneumatic Tools) LTD 


Main Sales Office: 40 BROADWAY WESTMINSTER LONDON SWI 
Cable Address: ARMWHITOOL SOWEST LONDON Phone: WHitehall 5944 


Works: TYNEMOUTH ENGLAND Phone: NORTH SHIELDS 3ill Grams: ARMWHITOOL TYNEMOUTH 
1603 
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For all the best engines 


(De 
<A x 


PISTONS 
PISTON RINGS 
CYLINDER LINERS 
VALVE SEAT INSERTS 
VALVE GUIDES 
TAPPETS ETC. 


QUALITY PaAys ! 
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HELI-COT 


« «+ @ more productive end mill 


“First class cutters,’ say Dowty Equipment Ltd., Cheltenham, ot 
DORMER HELI-CUT end mills. And here, in this well-equipped 
factory, these tools are setting up a good record of performance on 
the profile milling of main oleo leg members from tough S99 steel. 


With DORMER HELI-CUT end mills it is possible to increase 
speeds and feeds, even on the toughest materials. A full range of sizes 
is available, and descriptive folder is obtainable on request. 


THE SHEFFIELD TWIST DRILL AND STEEL COMPANY LIMITED 


Ch bh 
t ‘ ‘ath | 


SHEFFIELD 


BIAINABLE FROM 
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wh 
GIRLING. 
Hydraulic 


Brakes 
are 





gE 





The engineer knows that a solid 
background of painstaking and 
rigorous research must support the 
development and production of all 
automobile equipment. In no respect 
is this more vital than in the design 
and manufacture of brakes. In the 
progressive Girling organisation 
unrivalled research and development 
facilities are purposefully geared to 
maintain and enhance the proud 


GIRLING 


% ip 
Nie 


THE BEST BRAKES IN THE WORLD. » 


GIRLING LTD. * KINGS ROAD - TYSELEY - BIRMINGHAM 


AUTOMOBILE ENGINEER, September 1955 





cuts costs 





orging industry are giving cleaner forgings: 


BIRLEC ir ductior heaters In the f 


production cos 


greater OUtP it and lower ts, Maintenance is reduced and the 
work is of unilor™ high quality. 


porcine 
gEel 
BIrLnLess 


installation 
f rm ten perature through- 
ch billet ensures better 
duced flash 


Hub component 
for a popular car 
forged by the ‘ 


iustrated 
r 


»f dies with re 


f 
Regular timed ejection of cor- 
y heated billets keeps press 
ting at fyll capacity: 


zine feed enables one load- 


supply several heater 


installations. 


g reduces scaling, 


{ heatin 
and surface 


proving die life 


Type of heater two station 
200 kw. 


h of work 
Nominal rating 


ck changeover between sizes 

work with correct heating 

jitions for each Heating capacity... __, 4 ton/hour 
ower and labour, 

P Billet diameter ee ve ”—4" 


Nomy in 
or heat-up 


ch no standby 
automatic 


Billet feed 


sses 
pace-saving jayout for mini- 
Power (Id kWH) ae £2.5.0. per ton 


handling and operator 


rom 


i é d ub é 
Ple ase ser me P ication No 125 or 
; 


or furth 
p ss details about 
er roce t ‘ 4 


¥ 
oe BIRLEC LIMITED 


i COMPANY 


Member of the 


AE 
1. Group of Companies 


ERDINGTON 


— eee 
IN GH 
AM 
a. 


‘eee eae ee a a ad 
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NOW/ 


THE OLD METHOD. 

A nationally famous firm of manufacturing chemists had the 
problem of driving chemical mixers at 60 r.p.m. A base mounted 
gear box was impractical and a cumbersome and expensive 
double reduction overhead drive had to be used. 


TORQUE-ARM CAN HELP YOU T00!— 

Space limitations no longer prevent you installing a speed re- 
ducer, The Fenner Torque-Arm Reducer mounts direct on the 
driven shaft and can be driven through any V-Belt Drive. It 
delivers up to 97% of power to output shaft. No motor base or 
slide rails are required, no flexible couplings needed, It is 
suitable for the majority of slow speed drives. 


SPACE IS NO PROBLEM 
IN SPEED REDUCTION 


THE NEW METHOD. 


A Torque-Arm shaft mounted speed reducer was installed on 
top of the mixer driven through a Taper-Lock V-Drive by a 
wall mounted motor. Advantages: clean safer drive, economy 
in space, simplified maintenance, more useful power transmitted, 


TECHNICAL LITERATURE IS AVAILABLE. 
Literature giving all the facts about Fenner Torque-Arm Speed 
Reducers is available . . . send for your copy TODAY. Fenner 
Technical Advisory Service will be glad to consider your Speed 
Reduction problems and advise on the suitable application of 
Torque-Arm Speed Reducers. 


J. H. FENNER & CO. LTD. * HULL * ENGLAND 


FENNER 


OF HULL 


FIRST WITH TORQUE-ARM SHAFT 
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MOUNTED SPEED REDUCERS IN THE U.K, 








EITEL [0 wcrc 
TWO-COLUMN DEEP 
DRAWING PRESS 














Operating buttons conveniently 
placed to suit operator. 


Machine can be operated: 
(a) Single-handed 
(b) Two-handed 
(c) Automatically 


Machine has extremely strong 
and precise guide of the press 
slideways which are equipped 
with automatic centralized 
lubrication. 


Our fully qualified Tech- 
nical Representatives are 
at your disposal to advise 
on any press problems. 


SOLE AGENTS 


The Selson Machine Tool Co. Ltd 


CUNARD WORKS, CHASE ROAD, NORTH ACTON, LONDON N .W.10 600 
6Ro0uP 


$44/SMT146 
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..+++@ine Alloy Die Castings 


The British Standards Institution, in collaboration with 
the Zinc Alloy Die Casters Association, has introduced 
a certification scheme for zinc alloy die castings. Under 
this scheme, zinc alloy die casters may be licensed by 
the B.S.I. to use the Kite Mark Y on their castings as 
a guarantee that they are produced under strict analytical 
control and subject to inspection by the B.S.I., and that 
they comply with British Standard 1004. 

Certified castings normally bear the Kite Mark ¥Y, 
“*B.S.1004” and the die caster’s name, trade mark,* or 
B.S.I. licence number. To ensure complete satisfaction 
we recommend that, on all your orders, you should 
specify: ‘Certified zinc alloy die castings’, 

* Indicated in the illustration above by the star, 








At the time of printing Z.A.D.C.A. members 
licensed to operate the scheme included ; 
ADVANCED PRESSURE DIECASTING CO, LTD., 
BIRMINGHAM. 

ALLOY PRESSURE DIE PRODUCTS LTD., 
WILLENHALL. 

ARMSTRONG PATENTS CO. LTD., BEVERLEY, 
THE BIRMINGHAM ALUMINIUM CASTING 
(1903) CO. LTD., BIRMINGHAM. 

BRITISH DIB CASTING & ENGINEERING CO, LTD., 
NEW BARNET AND NORTH SHIELDS. 

BURDON & MILES LTD., ENFIELD HIGHWAY. 
CLIFFORD COVERING CO, LTD., BIRMINGHAM, 
DYSON & CO. ENFIELD (1919) “TD., ENFIELD, 
PRY’S DIECASTING LTD., Stone-Fry Magnesium Lid, 
LONDON, 8.W.19. 

GILLS PRESSURE CASTINGS, BIRMINGHAM. 
CHARLES HILL & CO, LTD., 

Hills Precision Die Castings Lid., BIRIAINGHAM, 
JOHN IRELAND (WOLVERHAMPTON) LTD., 
WOLVERHAMPTON. 

KAYE ALLOY CASTINGS LTD., BIRMINGHAM. 
JOSEPH LUCAS( ELECTRICAL )LTD. ,BIRMINGHAM, 
METAL CASTINGS LTD., WORCESTER. 
METROPOLITAN PLASTICS LTD., LONDON, 5.8.8, 
ORB ENGINEERING WORKS LTD., MANCHESTER. 
RAWLINGS MANUPACTURING CO. LTD., 
LONDON, 5.W.12. 

THE SHAW FOUNDRY CO., WILLENHALL. 
STREBOR DIECASTING CO, LTD., RADCLIFFR. 
T.A.L. DEVELOPMENTS LTD,, LONDON, N.17. 
WESTERN DIECASTING LTD., BRISTOL, 
WOLVERHAMPTON DIE-CASTING CO, LTD., 
WOLVERHAMPTON. 

YALE & TOWNE MANUFACTURING CO., 
WILLENHALL. 





ZING ALLOY DIE CASTERS ASSOCIATION 


LINCOLN HOUSE TURL STREET OXFORD ° 
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TELEPHONE: OXFORD 48088 








« 
Radiography 


Component 
Inspection 


Photolitho 


_ 


The Motor Industry relies on.. 


ILFORD 


In research and development, in 
design and production, photographic 
methods play a vital part—and in 
all these fields, the industry relies 
more and more on Ilford 
photographic materials. 


* The Ilford Technical Information Book is an 
indispensable work of reference for all engaged in industrial 
and scientific photography. It contains full technical data for 
all Ilford sensitised materials with useful information 

on exposure, processing and the various technical 
applications of photography 


Photographs reproduced by courtesy of Rolls-Royce J 1d. 


ILFORD LIMITED - ILFORD - LONDON 
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iorth-countrs pring makel 


| of leaves of 
RIB lico-manganese steel, befor jorming ind | rea 
RICHARD THOMAS & BALDWINS LID., 


(RK PONTYPO. 





GREAT BRITISH ACHIEVEMENTS 


RENFREW FOUNDRIES 


LIMITED 


SUPPLIERS OF ALUMINIUM ASTINGS 


Sole Concessionaires in the United Kingd 


for the Doehler-Jarvis System of Pressure Casting 


HILLINGTON + GLASGOW «+ S.W.: 


* Telephone: 


Water Engineering 
€ Dam Construction 


of ER 


te 


HALFWAY 3391 


AUTOMOBILE ENGINEER, September 1955 























ACCURATE §PEED CONTROL 
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Iso-Speedic governors embody flybobs which consist of hardened steel 
balls rolling on ground tracks, eliminating all static friction, and 
resulting in a high degree of accuracy. 


They are used on diesel engines and petrol engines, and are available for 
other speed control applications 


Iso-Speedic governors can be supplied which give control within 0.3% 


and are used on generators for radar and television. Other Iso-Speedic 


governors are available where a lower degree of accuracy is sufficient. 


The services of our engineers are at your disposal. 


lso- Speed ic 


THE ISO-SPEEDIC COMPANY LTD., COVENTRY 

















ENITHs choose HARPER CASTINGS 







































































































































































Harper quality covers iron cast- 
ings, and also metal pressings, 
machining, enamelling and other 
finishes and sub-assembly work. 

























































































































































































Harpers supply the grey iron body 
castings for the Zenith Stromberg type 
carburetter which is fitted to such 
famous cars as the Humber, Sunbeam- 
Talbot and Austin Sheerline. 

The requirements are consistent 
accuracy, freedom from porosity or 
defect, strength and high surface finish 


—all found in Harper Castings. 


HARPER 
CASTINGS 


JOHN HARPER & CO. LTD. JOHN HARPER (MEEHANITE) LTD. 
ALBION WORKS Phone: WILLENHALL 124 (5 lines) Grams: HARPERS, WILLENHALL WILLENHALL 





LONDON OFFICE: SEAFORTH PLACE, 57, BUCKINGHAM GATE, LONDON S.W.1_ Tel.: TATE GALLERY 0286 
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top: two 100 kW units, 27” 

diam, x 54”, for heavy gear parts. 

centre left; gas fired unit, 48” diameter x 48” 
deep, using endothermic atmosphere generator 
centre right: the smallest standard pit unit; 

40 kW furnace with drip-feed carburising 
system. 

bottom: two 65 kW furnaces, 24” diameter x 42” 
deep, with (rear) pit tempering furnace and 
(front) the gas atmosphere generator. 

Birlec Publication No. 70 gives full details ; 
it will gladly be sent. 


BIRLEC LIMITED 


Member of the A.£./. Group of Companies 
ERDINGTON - BIRMINGHAM 


Also LONDON « SHEFFIELD - GLASGOW 
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What's 
yours? 


NON-FERROUS CASTING is a specialist field CASTINGS FROM A FEW OUNCES TO 10 TONS... 


in which experience and facilities are all- in phosphor-bronze, gun-metal, aluminium- 
bronze, manganese-bronze and light alloys. 
Precision-machined bushes and _ bearings. 
Specialists in high-tensile aluminium-bronze 
castings, centrifugal-cast wheel blanks, and 
chill-cast rods and tubes. 


important. When you require non-ferrous cast- 
ings . . . for ordinary or extraordinary purposes 
. ... specify BIRSO; you'll get the finest there 
are. The very best cost no more... and may 
well cost far less in the long run. 


* 
* 
* 
* 
* 
* 
* 
* 
*”" 


FERROUS 
CASTINGS 





T. M. BIRKETT, BILLINGTON & NEWTON LIMITED 


HANLEY AND LONGPORT, STOKE-ON-TRENT 
Head Office: WANLEY Phone: Stoke-on-Trent 22184/5/6/7. LONGPORT FOUNDRY Phone: Stoke-on-Trent 87303 


One of Britain’s Largest NON-FERROUS Foundries 
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7 4.» LAYSTALL SERVICE 
Yust Part of the 








\ WE Laystatt-tucas Cylinder heads are available 
for your M.G. MIDGET or WOLSELEY 4/44. 
PETER GAMMON'S LOTUS-M.G. fitted with 
a Laystall-Lucas Alloy Head obtained in 1954, 
’ 14 firsts, 2 seconds and 1 third out of 17 

AN Scratch Races. 
ym) ) * COLIN CHAPMAN (Lotus-M.G.) won the 
Wp) y 1500 c.c. Sports Car Race at ron ten gh 
Whit Monday 1955 and 1500 c.c. Sports Car 
R\\) ) LAYSTALL Race at the BRITISH GRAND PRIX meeting 
CRANKSHAFTS at AINTREE, July 16, 1955 equipped with a 


} NYY Laystall-Lucas alloy head. 
\}Y are made in Y y 
KF) 


\ \ i)" all types from ALSO LAYSTALL CONVERSIONS 
(\ By refrigerators, tiny go FORD CONSUL and 


outboard motors, 


‘ racing cars to vehicle 
/ 


and marine diesels 
Famous makers and A 
famous drivers have f— 
used them for 


nearly 50 years, 


Frequent stopping and 
starting and low temperature run: 
ning are among the most serious causes of 
rapid cylinder wear. Hard chrome _ bores— 
CROMARD LINERS—defeat cylinder wear and 
lengthen the life of your entire engine. CROMARD 


LINERS are available for most makes of 








private car and commercial 
vehicle—petrol or 


diese! 


LAYSTALL 
ENGINEERING 
COMPANY LTD. 


cas OF THE rag 53 Great Suffolk Street, 
¥ 4 London, S.E.1. 
Telephone: WATerloo 6/4/ 


—e* Northern Branch: 63 ST. ANNE STREET, 
ut LIVERPOOL 3. Telephone: North 0178 


li Lrayttati Bed.) Zaysttaki Laystadi Lak 
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>Quasi-Arc 


Fusarc 


will welcome you at the Engineering, Marine and 
Welding Exhibition at Olympia, September Ist to 15th 
They combine to offer a comprehensive and up-to-the- 


minute service to the Welding Industry 


Quasi'nc QUASI-ARC 
fuse FUSARC 
Ynionmete UNTONMELT 

Sigma SIGMA 
Holme HELIARC 
Tuin-tnc TWIN- ARC 
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WOODHEADS of LEEDS 


The name that means everything in suspensions 


—a—_— — ow eee 


LAMINATED 


SPRINGS 


TORSION AND SWAY 


SUSPENSION 


Acknowledged to be the largest organisa- 
tion of its kind in the world. Woodheads of 
Leeds manufacture every type of suspension 
equipment for a// types of road vehicles, in- 
cluding shock absorbers, laminated springs, 
coil spring and torsion and sway bars. 


woo.4529 
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con bee 


new bearings 


Equivalent and interchangeable with bearings 
of American type and manufacture. 

Our catalogue MAX/54 giving full details of 
dimensions, cage, lip, circlip, and full of 
roller types, arrangements, special features, 
etc., is available on application. 

Also the Equivalents and Useful Data 


Booklet C.1340/53. 


POLLARD ‘MAX-LOAD’ 


The Max-l 


In addition Pollard Bearings manufacture Ball, 
Roller and Thrust Bearings (Cat. BRT/1053). 
Solid and Flexible Roller Bearings (Cat. RFX). 
Transmission Equipment and Plummer 

Blocks (Cat. TR. 27/2). Self-Lube Plummer 
Blocks (Cat. SL/54). Automobile and Tractor 
Replacements (Cat. BRM/54). Clutch 
Withdrawal & Water Pump Spindle Bearings 
(Cat. CWFP/54). 


PO 110I/b 
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HEAD OFFICE : FERRYBRIDGE, KNOTTINGLEY, YORKS 
TELE ; KNOTTINGLEY 320 


LONDON OFFICE: 6 ST. JAMES’ PLACE, 5.W.I, 
TELE: HYDE PARK 9248/9, 


CANADIAN POLLARD BEARINGS LTD. 
1103/5 BEAVER HALL HILL, MONTREAL, TELE: UN, 6-6774. 





~~ Pressing on to the 


IMILLION J 


Clifford presses have already produced 
since the war more than 4 million Steer- 
ing Wheels for every type of vehicle. We 
are able to offer either of the two 
latest moulding methods —vulcanite or 
thermo-plastic injection. 


Pressure 
Die-Casting 


in Zinc Base Alloy and Aluminium is 
another fast growing side to our activities. 


/ 


CONSULT CLIFFORDOS, 


Wharfdale Road, Tyseley, Birmingham, 11 
Telephone: ACOcks Green 3941/2/3 
A member of the 


Clifford Group of 
Companies. 
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For the production of highest quality steel, it is essential to 
use the best quality refractories in the Melting Furnaces. Only 
by the selection and control of these refractories will the high 
standard of soundness and cleanness be maintained. The tem- 
peratures obtained in the Melting Furnaces are as high as 1800 C, 
and the refractories must be capable of withstanding these tem- 
peratures, holding the molten metal but not contaminating it. 

For castings, the sand moulds used must be made up of the 
highest grade materials, the resulting mould retaining its shape 
during casting, strong enough to resist the flow of molten steel, 
yet after casting, sufficiently weak to collapse giving smooth 
sound castings. 

The highest quality refractories and the most careful control 
are used in the making of all Jessop steels. 


WILLIAM JESSOP & SONS LTD 


STEELMAKERS, SHEFFIELD 
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FASTER WELDING 
WITH ARGONAUT 


Visit our Stand No. |, Row W, Empire Hall, at the Engineering, Marine and Welding Exhibition. 


AUTOMOBILE ENGINEER, September 1955 


Roadstones Ltd. of Dublin are using the Argonaut welding process 
to fabricate lightweight, yet sturdy light alloy bodies for their 
fleet of heavy vehicles engaged in the carriage of gravel, ballast 
etc. Argonaut has resulted in considerable weight saving over 
the conventional riveted body, and in increased strength as 
well. Fabrication time is also reduced, Registered pay load is 
approximately 16 tons. 





lron, Steel & Aluminium Alloy Castings 
TRUE to pattern & specification 
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EMBLY 


’ colloidal graphite 


A Piston being lowered into the cylinder Ave THe ENGLISH ELECTRIC Company Limirep are one of 
. . ‘ . . + “——~ ’ ‘oO s sading é t ; ‘er of ssel engi "Ss wno se 
liner of an ‘ENGLISH ELECTRIC the world’s leading manuf acturers of diesel engines , he u ec 
assembly compound containing ‘dag’ colloidal graphite. The 

16-cylinder diesel engine of the SVT fine particles of ‘dag’ colloidal graphite form a tough, adsorbed 
Series. The piston is smeared with layer which prevents scuffing, the risk of seizure and in 
rage association with the oil, provides full lubrication. The 
dag’ colloidal graphite to act as an ‘ . ; ‘. 
manufacturer thus obtains the benefits of the finest grade of 

initial lubricant during the running-in ; oil plus the well-established advantages offered by ‘dag’ 
colloidal graphite. Assembly compound containing ‘dag’ 
colloidal graphite is marketed by leading oil companies, It is 
used not only for engines but also gears, compressors and 


mechanical equipment in general. 


period. 


Photograph reproduced by courtesy of 
THE ENGLISH ELECTRIC Company 


LimrreD. , ACHESON COLLOIDS LTD. 


18 PALL MALL, LONDON, S.W.1. 
Telephone: WHI 2034-7. Telegrams: OILDAG-PICCY-LONDON, 


Also ACHESON COLLOIDS COMPANY, Port Huron, 
Michigan, U.S.A. 


ms o, Colloidal dispersions of graphite, molyb- 
¢, denum disulphide and other solids, in oil, 
ts water and volatile solvents for every 
vino industrial requirement, Please write for 


literature 


9, 


eee reeOot mate 


DISPERSIONS 





In the Aston Martin... 


AS IN EVERY BRITISH SPORTS CAR 


... you'll see VYBAK 


Flexible Clear Sheet 


This Aston Martin, like every British sports car, has a rear 

window of VyBAK Flexible Clear Sheet because it means clearer, 

wider vision. The large rear window is possible because VYBAK 

Flexible Clear Sheet folds or rolls with the hood, without 

cracking, crazing or marking in any way. It is tough, long lasting, 

resistant to warping and discoloration, with a high polish to match 

the splendid finish of the car. VyBAK Flexible Clear Sheet, which is 

also used for sports car side-screens, is obtainable in several thicknesses. 

Please write for samples and further detail 

BAKELITE LIMITED 

12-18 Grosvenor Garde! London, S.\ S RoQk ° 
fae Heed ona ott vel , Flexible Clear 


Balak end 


ee da | Sheet 
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ITS A 


GOOD PLAN 
WHICH 


INCLUDES 


DELCO 6} TYPE 


DELCO 258 TYPE 
with flange mounting 


Before you start work on your plans for 
Automobile applications which call for com- 
pact, high-efficiency electric motors. . consult 
Delco engineers. The Delco range includes 
motors to meet most modern requirements— 
from car heaters to axle gear shifts. These 
versatile motors are so designed as to be 
easily adapted to suit your individual needs. 


Write for descriptive leaflet featuring motors for use in— 


CAR HEATERS - AIR CONDITIONERS 
AXLE GEAR SHIFTS - RADIATOR 
COOLING FANS - WARNING BELLS AND 
SIRENS - POWER OPERATED BONNETS, 
LUGGAGE LIDS, WINDOWS, SEATS, ETC. 


AC-DELCO DIVISION OF GENERAL MOTORS LTD DUNSTABLE BEDS 
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For years We have sought oul obj 


nor for the hig 
Well, maybe not perfec 
produced and a tremendous 


h speed di 
tion, but ce! t 


versatility 
First we planned We determined that 
the best idling, r 
highest degree of 
to provide 
and tested 


the most delicate 
adaptability to mee! 
above all, an incredid! 


designed and 


and, 
Then 
tested, rejected 
had the 
target set was 
C.A.V governors have © 
Now, of these hyd 
C.A.N *N’ type | 
400,000 
absolutely 

discernible 


we 


answer and went 


we 
a quartet! ol 


a 


one 


on 


miles 
no itt 


The World’s Li 


y and so is this C.A-V- 


esel engin 


advancs 


redesigned and ret 


am 
th pd Yy 


It’s . 
s almost unbelievable. 


The blue rose 


long 
g a fabulous dream 


is now reput- 


ed to her 
waring 
efforts of a Sool anes po through the pai 
cultural geni » painstakir 
genius. 1g 





achievement 


the perfect gover- 
| ° ' 
i now we ve got it 


the nearest to it so fat 


reliability and 


efficiency, 


{ to be hydraulic to give 


to the accelerator, the 


y engine requirements 
and trouble-free life 

j designed, 
we knew 


The 


Tc4 
Finally, 
pi oduction 


miles and many 


{ this mileage 
governors on 4 
completed 


with 


i» 
yn lorry 


and without 


‘ 
inufacturers of 


F 
VEL INJECTION EQUIPMENT 


C.A.V. LIMITED 


TON, LONDON, W.3 


LD 
Witty 
My, 
Wty 


agants™ 


y 


wh Fieaven 


AP 174-778 
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ee 


ee 


g brings new problems 


As the stylists create new body designs, 
cutting down wind resistance with slab-sides 

and covered wheels, they in¢ rease the need for 
Brake Linings with the highest possible per- 
formance. As the engine knows, streamlining 
makes a car harder to stop, besid partially cutting 
off the flow of cooling air round the brake drums. 
f his, combined with faster speed Mmcans higher and 


higher temperatures for Brake Linings to withstand. 


Ferodo provide the answers 


Laboratory research and stringent testing both in the 
Ferodo ‘Test House and on the powerful cars of the 
Ferodo Test Fleet have made these tough Linings 
able to stand up to tremendous heat without losing 
their efficiency, This has been proved by hard- 
driving racing men who rely on Ferodo Linings 


for world famous races and trials. 


Ferodo — and the Future 


As new years bring new ideas in the Automobile - a oO Db © 


Industry, Ferodo, with their unique facilities 
ANTI-FADE BRAKE LININGS 
CLUTCH FACINGS 


in time with, and sometimes ahead of, FEROGRIP 
FAN BELTS 


progress. These facilities are freely at 


for research and testing, are able to keep 


PERODO LIMITED ° CHAPEL-EN-LFE-PRITH 
the disposal of the Industry. 4 Member of the Turner &@ Newall Organisation 
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Photograph by permission of 
Chubb & Son's Lock & Safe Co. Lid > 
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MOTOR SHOW 
OCT. 19—29 
EARL’S COURT 


reliable Springs by STAND No. 424 


From the high precision spring required 


a 


. [wn th mi Vm Vm Cae Wi WH 
for a strongroom door to its simpler 


counterpart in a padlock, the right 
spring for the job is « tial to ensure 


perfect performance. When your 


LS a 


Service to Engineers since 1760 i 
springs are designed and made by Salter, 
they are just right— not the cheapest an wan om an a: on mn em oll 


obtainable but fit to work for ever. 


A tradition of quality in craftsmanship and materials is embodied in every Salter 
spring — you can depend on Salter for the right spring for the job. 


NS Geo. Salier & Co. Lid. West Bromwich 


m-w.981 
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THE FULLER R-45 
‘ROAD RANGER’ 


One lever controls 
8 forward speeds 


Features: 8 progressive ratios, no change 
exceeding 38°, Fast, simple one-lever shifts 
All manual shifts normal, with dog-clutch 
engagement: synchronized change of ‘range’ 
by power shift button on lever, All gears 
helical, 2 reverse ratios. 

Compact construction. For engine torque of 
385 Ib, ft. 
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‘That’s 
all 
there is 


to mounting a 


needle 
bearing’ 


Any man or woman in you 


Torrington DC Needle Bearing qu 


simple operation on an arbor p! 


capacity anti-friction performa! 
The Needle Bearing is simpli 
hardened outer shell, when pressed 
bore, serves as its outer race and 
precision needle rollers. No inner ra 
For its size and weight this unit 
higher radial load capacity than 
Think of these advantages for you 


design . the Needle Bearing 


in the size and weight of related part 
turned-in lips of the outer shell 


ensure long service life. Low initia 
Bearings for little more tha 


Let us show you how Ne« 


your anti-frict 


nt can install a 


ind accurately. Just a 
und you build high 
ht into your product. 
lf —its drawn and 
recommended housing 
a full complement of 
eeded on hardened shafts. 
iction bearing has a 
r anti-friction bearing 
ct: Compact, efficient 
ze permits reductions 
ctive lubrication ... the 
lubricants and help 
you can install Needle 
t of plain bearings. 
rings can solve 


iems 


TORRINGTON ////)// BEARINGS 


Now available from our English factory. 


TORRINGTON NEEDLE BEARINGS 
are incorporated in the LAYCOCK-DE 
NORMANVILLE OVERDRIVE, which 
is now a production fitment 
in the AUSTIN HEALEY 100, the 
BRISTOL 405, the HUMBER HAWK, 
the JAGUAR MK VII, the 
JENSEN INTERCEPTOR and 541 and 
the SUNBEAM-ALPINE SPECIAL 
as well as being provided 
as an optional extra on nearly all 


high performance British Cars today 











THE TORRINGTON COMPANY LTD. 
Works: Torrington Avenue, Coventry 


London Office: 7-10 Eldon Street, E.C.2 
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boot lids on many of tod ars open upwards for ease of access; consequently they have 
to be lifted and retained. The mechanism shown in this drawing combines the functions of 
hinge and support; strong spr arry most of the weight of the lid and the leverage is such 
that it is firmly held at the top of its travel but may be easily pulled down, The motor industry 
looks to Wilmot Breeden for mechanisms of this kind to make today’s, and tomorrow’s, cars 


more convenient and effici« 


BREEDEN LTD BIRMINGHAM LONDON MANCHESTER GLASGOW MELBOURNE 
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One 25 lb. and two 50 Ib. Birlec induction furnaces, 
for melting the nickel alloy used in the manufacture 
of the casting shown below-——one of the side links of 
a Birlec heavy duty furnace conveyor belt. Photographs 


by courtesy of Samuel Osborn & Co., Lid., Sheffield. 


moulding 


For shell moulding or investment casting 
capacities of 25 |b. and over, Birlec high 


frequency induction furnaces provide high 


quality metal of accurate analysis and with 


exact temperature control. For smaller 
outputs the Birlec Detroit |.C. (investment 


casting) furnace is similarly suitable. 


Please send for further details given 
in leaflets Nos. 69 (high frequency 
induction) and 65 (Birlec Detroit). 


BIRLEC LIMITED 


Member of the A.E.1. Group of Companies. 


ERDINGTON, BIRMINGHAM 24 


LONDON - SHEFFIELD - GLASGOW - NEWCASTLE-ON-TYNE 


$™/B251555 
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12,924 Spire Parts are used in the 
assembly of every Bristol ‘ Britannia ’— for several 
very good reasons. Spire Fasteners reduce the weight 
of materials used by as much as half. And they substantially 
cut labour costs by doing away with difficult and expensive 
operations, especially in blind assembly work. In other words, 
they save weight, time and money. 
Over 9,000 of these Spire Parts used on the Britannia are 
SFP Fixes for securing the fibreglass insulation. Other important 
applications include: SNU Nuts for securing electrical components 
and terminal blocks ; SCL Clips for securing mouldings to 
window surrounds; and SRV Spring Latches (illustrated) for 
securing the floor inspection hatches. All these jobs, and 
many others besides, can be done faster, cheaper 


and better by Spire. 


18- 
D pee? nv SIMMONDS AEROCESSORIES LTD. 
- Byron House, 7-8-9 St. James's Street, London, $.W.1 
p Head Office and Works: Treforest, Pontypridd, Glamorgan. 


Also BIRMINGHAM, STOCKHOLM, COPENHAGEN, MELBOURNE, SYDNEY, 
JOHANNESBURG. AMSTERDAM, MILAN & NEW YORK. 


A MEMBER OF THE FIRTH CLEVELAND GRouP 


PFE RARDIN 


CRC 995 
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Head Office and Factory 
—one of four Depots 


Have you still to experience the advantages of 
obtaining practically all your requirements in Engineers’ 
Small Tools and Sundries from Hallmac? 


This recently formed Organisation has set 

a new standard in efficiency, with on-time 
delivery from a large and comprehensive stock 
range comprised of only the finest tools. 


All four Hallmac Depots carry stocks and are 
strategically placed. Hallmac Representatives 
are linked throughout the country—Hallmac 

is ready and waiting to serve you. 


Write for latest literature on 


tools from HALLMACG 


HALLMAG TOOLS 


» 2 Mm £52. Pv 


Head Office and Depot : GPO Box No. 39, Macrome Road, Wolverhampton. Telephone 52001 (5 lines). 
Also Depots at London, Manchester, Glasgow. 


DISTRIBUTORS OF ENGINEERS’ SMALL TOOLS 
Macrome Treated Tools - Hand and Power Tools 


JW.Ad 9612 
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PARK GATE 


QUALITY Si Beis 
FOR DROP FORGINGS 





black bars 


for 


connecting rods 





PARK GATE IRON & STEEL CO. LTD., ROTHERHAM 
M 2141 (10 lines) 


TELEPHONE ; ROTHERHA TELEGRAMS: YORKSHIRE, PARK GATE, YORKS 
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bes the patent : 
Because capital which might otherwise 
be tied up in cam-making equipment can 
‘ are! ‘ fai 

spindle automatics, by whi be used for more productive purposes. 


alaelaslolaiacte| 


stments on graduated scales 


aay longitudinal ind cross . 
The design, manufacture, storage and 
fitting of cams, however efficiently per- 

le retaining unalte red the 
? formed, consumes valuable man-hours. 


and bar feed from zer« 


dae) ae providing infinite 


KES Without cam < hanging 
Space is valuable. No cams to make and 


store, slices overheads, 


Real time—set-up time. Savings which 
mean higher machine utilisation and 
therefore higher profits, 


tl C4 
No cams to design and make, releases 
craftsmen and tooling engineers for other 
work and relieves the cause of frequent 
production bottlenecks 


The range of Wickman Multi- 
spindle Automatics comprises machines with 
maximum bor capacities up to 34” and 

chucking capacities up to 9, 


A “1s Producers of 
Ww * € *4 M A N L # M | T kK ae Britain’s first carbide tools 


MACHINE TOOL DIVISION, BANNER LANE, COVENTRY, ENGLAND —— Wimet 
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On-lhc-spor 8.100 
BIRMINGHAM 


Birmingham—-England’s first proy il city and one of its busiest workshops. A vital 
factor in maintaining the smoot! nterrupted flow of goods from this great industrial 
centre is an on-the-spot supply sh quality precision ball and roller bearings, and a 
source of expert technical advi their use and application. All this—and the whole 
resources of a world-wide orga tion, are readily available to all users of anti-friction 
bearings in the Birmingham area { Skefko’s office in Broad Street. 


182-3, BROAD STREET, BIRMINGHAM 15 


Tel’ Midland f Grams: Skefko, Birmingham 15 


BALL & ROLLER 
BEARINGS 





ae 


An 


THE SKEFKO BALL BEARING COMPANY LIMITED LUTON BEDS 


One o1 a series of advertisements featuring the main towns where SKF service is centred. Other sxc offices are at:—ABERDEEN © BELFAST 
BRISTOL * CARDIFF - DUBLIN + EDINBURGH - EXETER GLASGOW - LEEDS ~ LEICESTER « LIVERPOOL - LONDON ~- LUTON - MANCHESTER 
NEWCASTLE-ON-TYNE * NOTTINGHAM ° SHEFFIELD - SOUTHAMPTON G 126 
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Materials Utilization 


ESPITE its great importance, the subject of 
materials utilization in manufacturing industries 
does not receive the methodical study that it merits. 
The failure to make maximum use of materials is 
clearly shown in a thought-provoking report, Materials 
Utilisation in the Metal Working Industries, recently 
published by the Institution of Production Engineers. 

The report is based on a number of case studies collected 
from many different organizations of varying sizes. They 
disclose some rather remarkable, and certainly disquieting, 
facts. For example, analysis of an appreciable number 
of machined components, shows that to-day there is a very 
wide variation in material economy. The analysis shows 
that for bar parts utilization varies from 12 to 80 per cent; 
for sheet metal parts from 66 to 98 per cent; for brass 
sections from 65 to 90 per cent; for iron castings from 53 to 
93 per cent; for aluminium alloy castings from 67 to 
93 per cent; and for steel stampings from 46 to 86 per cent 
The investigating sub-committee found that, for a very 
wide range of machined parts, the proportion of material 
purchased which is converted into saleable product is 
seldom greater than 70 per cent, while it is frequently 
less than 30 per cent. 

As between different components there must inevitably 
be a considerable variation in percentage utilization of 
material, and it is not possible to lay down a norm of 
universal application, since, while 30 per cent utilization 
might be good for one type of component, 60 per cent 
might be poor for another. All that can be said definitely 
is that every component should be carefully analysed from 
this point of view. 

Basically, materials utilization is a function of design, in 
its widest sense and not limited solely to the physical shape 
of the end product. For example, a fabricated component 
assembled from two or more parts can often be cheaper 
than a component made in one piece. One of the case 
studies dealt with in the report concerns a car gearbox 
selector, originally produced from a forging but now made 
from a pressing and a shaft welded together. The new 
method shows 55 per cent saving in material cost and 
35 per cent in labour costs. The method used in producing 
the rough component can also have an important effect 
on material utilization. For instance, the substitution of 
shell moulding for conventional sand moulding can effect 
great savings in suitable applications. 

It is encouraging to know that at least one automobile 
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company, Ford, is giving this subject the attention it merits. 
At the Company’s Research Centre there is a Design 
Economics, Cost and Weight Analysis Section specifically 
charged to produce findings that will enable the design 
section to develop components of the desired strength at 
minimum weight of material and minimum finished 
weight. 


ry. T 
The Volkswagen 
DEVELOPMENT that is exercising the minds of 
both design and sales executives in the automobile 
industry is the increasing popularity of the Volks- 
wagen in many different markets. That a model 
should continue in production for almost 20 years without 
significant alteration or modification to the original basic 
design is surprising; that the demand for it should 
increase as it has during the past three years is truly 
remarkable. 

When the prototype Volkswagen appeared in 1937, few 
if any automobile engineers would have credited that in 
1955 it would be a strong competitor in world markets. 
In fact, even in Germany it was thought that the Volks- 
wagen would sell only because it had the backing of the 
Nazi party; the experts thought that in a free market it 
would have little chance of success. Events have proved 
that expert opinion was wrong. 

It is difficult to adduce convincing technical reasons for 
the remarkable upsurge in export sales of this vehicle 
during the past two or three years. Even if it be assumed 
that when the Volkswagen was conceived, the design was 
far in advance of the then existing practice for small cars, 
it is manifestly unreasonable to think that in 20 years 
other designers have not equalled and surpassed the work 
carried out by Dr. Porsche in the years 1933-37. But the 
fact remains that old markets are being extended and a firm 
entry made into new ones. 

In certain markets, notably Switzerland and Sweden 
(two countries showing remarkable partiality for this car), 
the air-cooled engine is probably an important factor in 
influencing sales. In lesser degree it may also appeal to 
users in hot climates, since whilst in cold conditions there 
is freedom from freezing, in hot there is no question of 
boiling. Even so, it is necessary to look further than the 
engine for the reason for mounting sales. 

The petrol consumption figures are good. They are 
influenced by several factors, principally the very high top 
gear for a vehicle with such a small engine, the low all-in 
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weight, and probably in some measure the body form. 
They are not, however, significantly better than those for 
small British cars, and to some extent are obtained at the 
expense of a certain sluggishness in top gear acceleration. 

Claims, which there is no reason to believe exaggerated, 


are made for long-term reliability; service in the order of 


80,000 miles is normal before replacements or major over- 
hauls are necessary. On reliability it is not easy to compare 
one make of car with another, since so much depends upon 
the way in which the vehicle is used. However, there is not 
the slightest doubt that the reliability, even under the 
hardest driving, which is in part secured by the high gearing, 
is well-known to prospective buyers and has a very great 
influence. Furthermore, the buyer knows that the model 
has been in production for so many years he can be assured 
of freedom from teething troubles, and there is also a well- 
founded reputation for scrupulous inspection to ensure 
that the vehicle conforms to standard before it leaves the 
factory. 

In comparison with British cars in the same basic price 
range, it is doubtful whether the Volkswagen will give 
greater riding comfort, particularly for back seat passengers. 
Rather to the contrary, in fact. From the point of view of the 
driver there is probably little difference, but for the back 
seat passengers the advantage is definitely with the British 
cars. In the Volkswagen, unless the front seats are pushed 
right forward to suit very short people, there is inadequate 
leg room at the back. 

There is no doubt that the very distinctive body style 
has a marked appeal to many people. Probably of greater 


importance in influencing sales is the quality of finish, which 

is very high, particularly on the de luxe export models. 

Not only is the original finish good, but it is also durable. 
Since there does not appear to be any convincing technical 


reason for the comparatively sudden rise in Volkswagen 
export sales, it is justifiable to speculate on other possibilities. 
The marketing arrangements, which are excellent, un- 
doubtedly play an important part; they are always thoroughly 
organized before any attempt is made to sell cars in a new 
market. The general pattern is to carry out a cleverly 
planned publicity campaign, supply all dealers with 
adequate stocks of spares, and train dealers’ mechanics in 
servicing procedure before any selling is undertaken. 
Every buyer is therefore assured of satisfactory after-sales 
service, 

Whether dealers are given specially advantageous terms 
to encourage maximum efforts to sell Volkswagens is a 


secret between the makers and the dealers; but it is a 
possibility. We have also come across cases where a dealer 
would take a used car of another make in part-exchange 
for a Volkswagen, at a much higher than normal trade-in 
value. This, of course, may well have been done on the 
dealer’s own initiative. Nevertheless, the peculiar status 
of the Volkswagen organization does lend itself to a flexibility 
of financial arrangements that would be difficult for the 
normal manufacturing company. There is a strong 
possibility that sales and servicing arrangements, rather 
than purely technical considerations, provide the reason 
for the increasing competition of the Volkswagen in world 
export markets. 


Pneumatic Suspension 


INCE it was introduced some months ago, the 

hydro-pneumatic suspension of the Citroén Six, 

which was described in the August issue of this 

journal, has aroused considerable interest. The use 
of liquid and gaseous media together in this system has 
several advantages, notably in regard to damping, sealing 
and compactness. However, by comparison with conven- 
tional rear suspension systems, the arrangement appears 
to be rather complex. Moreover, if any part of the system 
is dismantled during servicing operations, exceptional care 
must be taken to keep all components clean. 

For commercial vehicles with pneumatic installations for 
brake and auxiliary services, there is much to commend a 
suspension system that employs only pneumatic pressure, 
since a number of advantages can be obtained. One is light 
weight; another is that damping can be easily regulated, 
whereas with leaf springs it cannot. Perhaps the most 
noteworthy feature of a pneumatic system is that the rate 
increase with deflection and the height can be readily 
controlled automatically to suit variations in the laden 
weight of the vehicle. The transmission of noise from the 
road wheels to the body will be very low in a vehicle 
suspended on air springs. 

With suspension units of the flexible-bag type, leakage 
should not present any problems. In any case, compensa- 
tion for slight leakage can be readily effected from the 
normal compressed air system of the vehicle. Furthermore, 
with the possible exception of damper valves, the system 
would not entail the use of precision components. There- 
fore, it is unlikely that this type of suspension would be 
unduly expensive. 
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THE AUSTIN CHAMP 


A Vehicle That Has 


Exceptionally Good Cross-Country Performance 


probably unequalled for cross- 

country performance over almost 
any kind of terrain. The design incor- 
porates many features of particular 
interest to engineers. These features 
are largely concerned with overcoming 
the problems associated with the 
design of vehicles for operation under 
the exceptionally arduous conditions 
for which the Champ is intended. 

To meet all the requirements, the 
design of the chassis is inevitably more 
complex than that of vehicles for 
operation on normal roads. However, 
the extra cost involved has been kept 
to a minimum by the exercise of con- 
siderable ingenuity with regard to 
rationalization. For example, most of 
the components of the front and rear 
axles are common to both assemblies; 
similarly, parts such as wishbone arms 
and pivot pins are common to all four 
suspension units. This policy of 
rationalization has been extended to a 
number of other components, for 
example, in the gearbox the synchro 
rings are all identical. 

So far as the customer is concerned, 
the Champ is good value for money 
because the development costs were 
almost negligible. This is because of 
the experience that was gained with 
the military version of the vehicle, 


|: its class, the Austin Champ is 


Part I. 





SPECIFICATION 


ENGINE: Four cylinders. Bore 37x in 
(87-3 mm). Stroke 4} in (111-1 mm) 
Swept volume 162-2 in® (2,662 cm’) 
Maximum b.h.p. 74 at 3,650 r.p.m 
Maximum b.m.e.p. 122 Ib/in® at 1,600 
r.p.m. Maximum torque 131 Ib-ft at 
1,850 r.p.m. Compression ratio 6-8:1 
Crankshoft, forged En18, fully balanced 
Overhead valves, pushrod operated, 
En52 inlet, En59 exhaust. Solex type 
40 WNHEO/2 carburettor with 32 mm 
choke. A.C. mechanical fuel lift pump 





civilian counterpart was 
developed. The demand for the 
Champ will doubtless increase as 
operators find by experience that it 
stands up to rough treatment for much 
longer periods than less expensive 
vehicles and that the maintenance 
costs are relatively low. Those who 
are professionally engaged in the 
transport business, and who carefully 
analyse their running costs, have found 
that it is generally worth while to invest 
in the more expensive vehicles because 
of their greater reliability. ‘That this 
is so is demonstrated by the fact that 
the majority of heavy goods vehicles 
operated on long distance routes in 


before the 


this country are of the more expensive 
types. 

The good cross-country — perfor- 
mance of the Champ is due to a 
number of features. One of these is 
independent suspension on all four 
wheels, with variable rate springing 
obtained with torsion bars and 
auxiliary rubber springs that also serve 
as bump stops. Another is that the 
all-synchromesh five-speed gearbox 
has close ratios that give smooth 
changes to a maximum speed of 
approximately 65 m.p.h. on reasonably 
good tracks. All the gears, and four- 
or two-wheel drive, can be selected 
without stopping the vehicle. Over 
rough country, the Champ can be 
driven safely at 40 m.p.h. This high 
speed can be kept up across rough 
terrain because the four seats are com- 
fortable enough to prevent undue 
driver and passenger fatigue. There 
is ample space for luggage behind the 
rear scats 

Because of its good suspension and 
the case with which the gears can be 
changed, the Champ can also be 
driven fast over soft sand and, there- 
fore, good adhesion can be obtained 
and the vehicle does not sink in. A 
separate lever is fitted for selection of 
forward or reverse drive; this is a 
particularly good feature for moving 


Features that contribute to the exceptionally good cross-country performance of the Champ are: large ground clearance, good suspension 
characteristics and a well designed transmission system that is particularly suited to this application 
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alternately forwards and backwards to 
free the vehicle if it becomes bogged. 
The reverse idler is in the back axle 
and, therefore, is independent of the 
main gearbox. In reverse gear, the 
performance is exceptionally good. It 
is not possible to select bottom gear 
accidentally, as a positive baulk stop is 
incorporated. This bottom gear is only 
for use under exceptional conditions. 

If required, 8-25-16 tyres can be 
fitted. These give even better cross- 
country performance, but - slightly 
restrict the lock. Another detail worthy 
of particular note is the sealing of the 
suspension pivots and some of the 
other bearings to retain the lubricant 
and prevent the ingress of water and 
abrasive matter. Some of these bear- 
ings do not require any additional 
lubrication throughout the life of the 
vehicle. 


Engine 

In this, the civilian version of the 
vehicle, the power unit employed is 
the four-cylinder engine used in the 
earlier Austin A90 models. It was 
described in detail in the May 1951] 
issue of Automobile Engineer. The 
unit has a bore of 3-438 in (87-3 mm) 
and a stroke of 4-375 in (111-1 mm); its 
swept volume is 162-2 in? (2,660 cm’). 
It has been de-rated to develop 74 
b.h.p. at 3,650 r.p.m. and the maxi- 
mum torque is 131 Ib-ft at 1,850 r.p.m. 
The compression ratio is 6-8:1. 

So far as the general layout is con- 
cerned, it is an overhead valve unit 
with conventional push rod and rocker 
gear, and Weslake heart-shaped com- 
bustion chambers. The inlet valve 
opens 5degB.T.D.C. and closes at 
45 deg A.B.D.C.; the exhaust valve 
opens at 40 deg B.B.D.C. and closes at 
10 deg A.T.D.C. In either the hot or 
cold condition, the inlet and exhaust 
valve tappet clearances are set at 
0-010 in. 

The lubrication system is based on 
the conventional wet sump arrange- 
ment. A gear type pump is employed 
and the relief valve is set to restrict the 
pressure, when the engine is hot, to 
45-50 Ib/in*. A full-flow type filter is 
incorporated in the lubrication system. 
It has a capacity of 1} pints 
(0-71 litres). The sump capacity is 
15 pints (8-53 litres). 

An A.C. Sphinx, type U, mechanical 
fuel pump draws the fuel from the 
17 gallon (77 litre) tank. The car- 
burettor is a Solex horizontal unit, 
model No. 40WNHEO/2. The jet 
sizes are: main jet 155, correction jet 
160, pilot jet 60 and pump jet 60. A 
32mm choke tube is incorporated. 

Most of the components of the 
ignition system are of Lucas manu- 
facture. A B12 coil is employed and it 
serves a DM2 distributor unit. The 
contact breaker gap is 0-014-0-016 in. 
Champion N8B, long-reach sparking 
plugs are fitted and their gap is 
0-025 in. 


Body-chassis structure 


In view of the arduous duty for 
which this vehicle is designed, the 
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body-chassis structure is of particular 
interest. The independent suspension 
units at the front and rear are intended 
to ride over all irregularities on cross- 
country terrain without there being 
any appreciable deflection of the 
frame. Therefore, the structure has 


+ 
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Engine performance curves 


been made relatively rigid. Un- 
doubtedly, this is the best possible 
arrangement since, if the frame were 
to deflect much, the wracking stresses 
that would be induced would lead to 
fatigue failures. 

The loads due to passengers and 
equipment carried in the body are 
transmitted to the sides of the vehicle 
by a number of cross members. These 
cross members include a large box 
section component, on which the two 
front seats are mounted and in which 
the batteries are carried. Two more 
cross members, the heelboard and the 
front wall of the rear floor well, carry 
the rear seats and equipment in the 
back of the vehicle. The body sides 
are deep, pressed steel members that 
act as beams to carry these loads 
forward to the dash and back to the 
rear end panel, which forms another 
cross member, whence the loads are 
transmitted to the underframe. 

This underframe is of the cruciform 
type and is particularly well suited to 
this application, because the torsional 
loads imposed during cross-country 
operation tend to be much heavier 
than those experienced on a vehicle 
used on relatively good, metalled 
roads. The problem of providing 
adequate torsional stiffness in an open- 
topped vehicle is one of the most diffi- 
cult that automobile engineers have to 
face. However, the fact that doors are 
not required in this instance has 
helped the designers of the Champ, 
since they have been able to make the 
body sides deeper and, therefore, much 
more rigid than the body sill of a 
vehicle with doors, 

Forward of the dash there is little 
weight to be carried apart from that 
of the engine, which is mounted 
directly on the cruciform. The weight 
of the bonnet and wings is taken by 
longitudinal valance panels, one on 
each side. Each is spot-welded to the 
outer edge of the wheel arch, the dash 
and to a vertical transverse panel at 


the front end. There are two of these 
transverse panels at the front, one at 
each side. They simply extend 
inwards from the valance panels to the 
arms of the cruciform frame, and act 
as baffles on each side of the radiator, 
Holes are punched in them to receive 
the head lamps. 

The front wings and the front panel, 
which incorporates the radiator grille, 
are bolted-on so that they can be 
readily removed for repair in the event 
of their being damaged. Likewise, the 
assembly comprising the scuttle, body 
sides, rear wings and wheel arches, 
rear end panel, heelboard and rear 
floor, is also bolted to the basic struc- 
ture so that it can be removed for 
repair. When all these bolted-on 
components are removed, the basic 
structure, or underframe, together with 
all the mechanical components, are 
laid bare and are readily accessible for 
routine maintenance work or repair. 
No doubt, this feature will be greatly 
appreciated by operators of fleets of 
vehicles in under-developed territories, 
where the Austin Champ is likely to 
be in greatest demand. 


Body side assembly 

Most of the body panels are of 
20 S.W.G., and all, together with the 
main structural components, are of 
En 2A. The body sides are about 16 in 
deep adjacent to the front seats and 
their outer panels are reduced to about 
44in minimum depth where they 
sweep up over the rear wheel arches. 
To the rear of the cross member that 
carries the batteries and front seats, 
they are double-skinned to form a 
deep box-section. This double-skinned 
construction has been adopted to 
strengthen the side panels in the areas 
adjacent to the shallow sections over 
the wheel arches. 

The upper edge of the outer panel 
is turned inwards and flanged down- 
wards to form an inverted channel- 
section to stiffen it adequately to take 
the bending loads. Immediately behind 
the cross member that carries the front 
seats, the vertical forward edge of the 
inner panel is turned inwards, flanged 
and spot-welded to the outer panel. 
At its upper edge, it is pressed 
approximately in the form of a channel 
section. The base of this section is 
spot-welded to the vertical face of the 
outer panel, and its flange is similarly 
attached under the horizontal portion 
of the inverted channel section flange 
on the outer panel. 

The lower edge of the inner panel is 
attached to the wheel-box and a top- 
hat section pressing spot-welded by its 
flanges to the outer panel. This 
pressing forms a horizontal member 
on each side, between the wheel-box 
and the scuttle. It is immediately 
above the floor level and carries the 
bolts that secure the body sides to 
the floor. Swages, or flutes, stiffen the 
large flat area of the side panel on each 
side in front of the rear wheels. The 
lower edges of the panels in these 
areas are turned inwards horizontally 
and flanged vertically downwards. 
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ARRANGEMEN IF THE BODY CHASSIS STRUCTURE 


The cruciform type of frame well suited to vehicles for cross-country operation 
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The large wheel arches give ample clearance for the wheels, even if they are caked with mud 


The rear panel, although it forms 
the continuation of the body sides 
round the back of the vehicle, is a 
separate, welded-on component. It is 
double-skinned, but differs slightly 
from the side panels in construction 
The upper edge of the outer panel is 
turned in and flanged down to form a 
channel-section that is a continuation 
of that on the side panels, but the top 
of the inner panel is flanged forwards 
horizontally and spot-welded inside 
the channel-section. At the lower 
edge, the panels midway between the 
sides are bent horizontally towards 
each other and then flanged down- 
wards, where they are spot-welded 
together. Adjacent to the sides the 
section is as shown in the accompany- 
ing illustration. Further reinforcement 
of the rear end is provided by a skirt 
panel that forms a downward exten- 
sion of the rear panel of the body side 
assembly. This panel is, in fact, the 
rearmost cross member of the under- 
frame and floor unit. 

The rear seat pan is bolted between 
the wheel boxes. At the front it is 
supported by the heelboard and at the 
rear by a cross member formed by the 
front vertical panel of the rear-floor 
well, which is part of the underframe 
structure. It can be removed to give 
access to the back axle and suspension. 
The seat pan is swaged, or fluted, 
transversely to stiffen it where it 
supports the seats. Each wheel box is 
in three pieces, comprising the for- 
ward, top and inner-vertical panels. 
The only other major component of 
the body side assembly is the scuttle 
outer panel, the ends of which are 
flanged inwards and spot-welded to 
the upper edges of the side panels. 


Underframe structure 
The box-section cross member 
under the front seats is part of the 
cruciform and underframe assembly. 
It is continuous between the sides of 
the vehicle except in that the front 
panel has an arch cut in it to clear the 


cruciform and the propeller shaft 
between the gearbox and back axle. A 
doubling plate is welded on to this 
front panel to reinforce it over the 
arch. A smaller arch is cut in the rear 
panel to clear the cruciform frame 
which, at this point, stands 4 in above 
the level of the floor panel, and the 
propeller shaft passes through a hole 
punched in the panel above the arch. 
On each side of the gearbox, the cross 
sectional dimensions of this box section 
cross member are approximately 14 in 
wide over the flanges X 12} in deep 
20 S.W.G. It is divided into three 
compartments: one on each side 
carries the batteries and the centre one 
the winch control. The top of the 
centre compartment is closed by three 
panels secured by set-screws; the 
others are not closed. Angle-section 
doubling plates are spot-welded to the 
flanges at the top edges of the front 
and rear panels. 


Under the front seats is a large cross member in which is housed the batteries 


Closing plates are spot-welded in 
the ends of the cross member to 
prevent the batteries from coming into 
direct contact with the body sides. 
Attachment between the ends of the 
cross member and the body sides is by 
two angle-section brackets bolted one 
to each end of the front panel of the 
cross member These brackets are 
each bolted to a top-hat section 
stiffener, spot-welded vertically to the 
body side. Closure of the base of 
the section is effected, of course, by the 
floor panels and the centre of the 
cruciform, 

The floor panels are spot-welded at 
their inner edges to the vertical outer 
faces of the cruciform members. At 
their outer edges they are pressed to 
form an inverted channel-section and 
they are bolted to the top-hat section, 
horizontal stiffener adjacent to the 
lower edge of each of the body sides. 
A 4 in thick rubber strip is interposed 
between the body side assembly and 
the floor. At the front, the floor panels 
are spot-welded to the dash and at the 
back to the heelboard. The heelboard 
is in two pieces, one on each side of 
the cruciform bracing. Large drainage 
holes are punched in the floor panels 
and the battery compartments. This 
is because the vehicle is designed for 
wading and, in any case, drainage is 
desirable in an open-topped vehicle 
liable to be operated in countries 
where exceptionally heavy rainfall is 
commonly experienced. 

At the back end of the vehicle, cross 
members are formed by the skirt panel 
already mentioned and by the front 
and rear walls of the well in the floor, 
between the arms of the cruciform 
This well is for the accommodation of 
tools. The petrol tank is slung under 
neath it. In front of the well, the 
bump-stop mounting brackets are 
attached to the outer faces of the two 
arms of the cruciform. A 14 S.W.G 
top-hat section cross member is welded 


This photo- 


graph shows part of the body and cross member before the batteries are placed in position 





on top of them. Below the ends of 
this cross member, an _ L-section, 
12 S.W.G. reinforcing plate is spot 
welded to the inner and lower faces of 
each cruciform member. The cradle 
that carries the final drive and rear 
suspension assembly is bolted on at 
this point. Immediately in front of 
the bump-stop brackets are the 
10 S.W.G. mountings that carry the 
upper end of the shock absorber. 
Between the front ends of the cruci- 
form arms is an inverted top-hat section, 
16 8.W.G. cross member, which carries 
the radiator. A few inches behind this 
cross member, the brackets that carry 
the front engine-mountings are welded 
on to each arm of the cruciform, The 
shock absorber and bump stop brackets 
and the reinforcement plates to which 
the front suspension cradle is bolted, 
are similar to those already described 
at the rear end, There is no top-hat 
section cross member between the 
bump stops, because such a member 
could not be made to clear the engine. 
However, additional support at this 
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illustration of the cross-sec- 
body side, left; and the rear 
panel, right 
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end is furnished by the inner panels 
of the wheel arches. Two more 
brackets are welded to the inner faces 
of the cruciform arms adjacent to the 
dash. These carry the rear mountings 
of the engine and gearbox unit. 

The cruciform arms themselves are 
box-sections, 54 in deep X 1 in wide x 
14 S.W.G, at the centre. The section 
is built up from a channel-section 
inner panel, positioned with its arms 
extending outwards, and a closing 
plate. The upper arm of the channel- 
section is flanged upwards and spot- 
welded to the top edge of the closing 
plate, but the lower edge of the ciosing 
plate is flanged outwards and spot- 
welded to the lower arm of the 
channel-section. The cruciform mem- 
bers are parallel at their front and rear 
ends and then swept in until their 
inner faces are 3 in apart at the centre, 
where they are joined by 12S.W.G. 
gusset plates welded above and below 
them. Closing plates are welded 
between the gussets at their front and 
rear edges. 





BONDING ALUMINIUM TIN-ALLOYS TO STEEL 


of the Tin Research Institute it is 

stated that if full advantage is to be 
obtained from the bearing properties 
of aluminium-tin alloys containing 
20 per cent or more of tin, they should 
be used in as soft a condition as possible. 
However, in the softest condition the 
alloys lack the strength necessary to 
withstand the stresses arising in use, 
and the distortion which follows may 
lead to bad fit and ultimately to failure, 
The successful application of the high- 
tin alloys, therefore, depends in great 
measure upon finding means of bonding 
them to strong backs, preferably of 
steel, 

In early experiments it was found 
that with alloys containing more than 
10 per cent of tin, a loss of tin occurred 
when bonding was carried out at a 
temperature above 230 degC. This 
loss is due to the tin-rich constituent, 
which melts at 228:3degC, being 
squeezed out during the rolling. The 
loss of tin is variable and increases in 
bearings of higher tin content. The 
residual tin content after rolling is also 
variable, and may be as low as 7 per 
cent for alloys which initially contain 
20 per cent or more of tin. It is there- 
fore imperative to carry out the bonding 
operations at temperatures below the 
melting point of tin. 

Bonding direct to clean steel is 
difficult, although occasionally good 
bonds have been obtained. More 
reliable results are obtained by bonding 
the aluminium-tin alloy to “aluminized” 
steel. Various types of aluminized steel 
are commercially available. In the main 
they are products of hot-dipping and 
rolling. It happens that hot-dipped 
aluminized steel always has a layer of 
intermetallic compound between the 
steel and the aluminium coating, which 
is, more or less, undesirable. The 


[: an article in the Quarterly Journal 


thickne and brittleness of the com- 
pound can be controlled in some degree 
by the addition of silicon or beryllium 
to the aluminium used as the dip coat, 
but the bonding properties of the 
aluminium are slightly impaired at the 
low temperatures requisite for bonding. 
Aluminized steel produced by rolling 
may also have a thick layer between the 
steel and the aluminium, when it has 
been heat-treated to soften the steel. 
Such material is very prone to failure 
at the bond during rolling. 

Because of the general unsuitability 
of the commercially available types of 
aluminized steel, experiments were 
undertaken at the Tin Research Institute 
on the aluminizing of steel by rolling, 
and a method of making a satisfactory 
product was developed. It was found 
that very good bonds could be produced 
by rolling at 400 deg C, but at this 
temperature the steel became oxidized 
during pre-heating. This can be 
avoided by working in a controlled 
atmosphere, a method that calls for 
special equipment and is costly in 
operation. The need for this can be 
avoided by rolling the aluminium and 
steel together at room temperature 
after the surfaces to be bonded have 
been cleaned by chemical and mechan- 
ical means. In this preliminary rolling 
the steel is reduced in thickness by 
about 20 per cent and the aluminium 
is forced into close contact with the 
steel, although it may still be peeled 
off quite easily. Nevertheless, the 
contact is sufficiently good to exclude 
air during pre-heating to 400 deg C 
and a strong bond then develops. 

While the bonding of the aluminium- 
tin alloy to aluminized steel must be 
carried out at a temperature below 
230 deg C, experiments have shown 
that work must be carried out as close 
as possible to that temperature if strong 


bonds are to be obtained. Both materials 
should be annealed at 350-400 deg C 
before bonding in order to ensure that 
both the aluminium on the aluminized 
steel and the aluminium-tin alloy are 
soft. 

After preparation the surfaces to be 
bonded are rolled together in such a 
way that the reduction of the aluminium- 
tin is about 50 per cent. This procedure 
will normally reduce the steel by about 
10 per cent, but the actual reduction 
depends to some extent upon the ratio 
between the thickness of the aluminized 
steel and that of the aluminium-tin 
alloy. The important step is to obtain 
about 50 per cent reduction in the 
aluminium-tin alloy. Less severe 
reductions give a weaker bond or 
even no bond at all, while with higher 
reductions there is a tendency for the 
aluminium-tin to be pushed off again 
on the exit side of the rolls owing to 
the different degree of reduction that 
occurs in each component. 

Speed of rolling is of great import- 
ance, and it has been found that rolling 
speeds of less than 15 feet a minute are 
best. Rolls of 5in and 10 in diameter 
have been used; satisfactory bonds 
have been obtained on both. It is 
thought likely that the smaller diameter 
rolls allow a wider range of thicknesses 
to be bonded but this has not been 
definitely established. 

The reduction during the bonding 
operation causes work-hardening on the 
aluminium-tin layer. It is necessary 
to remove this by annealing for one 
hour at 350degC. This annealing 
treatment has been found to have 
beneficial effects on the bond strength. 
The bonds obtained are quite adequate 
for bearings in internal combustion 
engines. Bearings produced by these 
methods have run for 200 hours without 
failure at loads of 4500 Ib/in’*. 
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PNEUMATICALLY CONTROLLED 
TRANSFER LINE OPERATION 


Solex Air Gauging Equipment at the Opel Works 


S part of a re-tooling programme, 
the firm of Adam Opel A.G., of 


Risselheim, Germany, is instal- 
ling five automatic transfer lines for 
the machining of cylinder blocks and 
other casings. They are being sup- 
plied by five different firms of machine 
tool builders and two, those by Burk- 
hardt and Weber and by Ludwigs- 
burger Maschinenbau, have been in 
operation for some time. The third 
line, illustrated as erected at the works 
of the builders, Nabenfabrik Alfing- 
Kessler K.G.-Wasseralfingen, has now 
been installed and others by Habersang 
and Zinzen and by Hiiller-Ludwigsburg 
are to follow. 

In general, the construction and 
method of operation of these five 
different installations are similar in all 
respects except for the number of 
gauging points provided and for the 
method by which the preliminary 
cleaning of the various machined 
bores is effected. This automatic 


operation is performed by a blast of 


compressed air in some cases and by 
a wiping action in others. It was 
specified that all lines were to be 
equipped with Solex air gauging devices 
for measurement and control and to 
furnish the means of simplified opera- 
tion and supervision. 
faulty operation or tool damage occur- 


Fig. 1. 


In the event of 


ring, these built-in devices automatically 
shut down the line, or the particular 
machining unit. Throughout opera- 
tion, however, there is a visual indica- 
tion of functions and, for example, 
tool wear can be observed and rectifica- 
tion effected before rejects are produced. 
Since the Opel firm is a subsidiary 
of General Motors Corporation, it is 
presumed that this method of control 
was specified as a result of experience 
gained by wide application of transfer 
machine lines operated by associated 
companies in the U.S.A. The main 
advantages of the system are: 

(1) Gauging of the work immediately 
after the completion of each 
machining operation. If the work 
is faulty, the machine is auto- 
matically stopped to prevent fur- 
ther machining operations from 
being performed on work already 
rendered unserviceable. 

A reject is immediately recognized; 
consequently the possibility of 
continued production of faulty 
work is avoided, 

A faulty machining unit or tool is 
instantly indicated and can be 
located without the necessity of a 
prolonged search. Its correction 
or replacement can be put in hand 
without delay. 

Automatic gauging saves almost all 


the time expended in the usual 
routine inspection after all or 
certain machining operations have 
been completed. 

Gauge readings are indicated on 
easily read scales furnished with 
limit pointers. They can be kept 
under continuous observation, and 
variation of a reading will give 
warning when a particular tool or 
appliance is approaching the per- 
missible limit of wear. Thus i 
becomes possible to replace a worn 
or defective component or tool 
before a reject can occur. 

The illustrations all refer to the 
Alfing transfer line for precision boring 
and finishing crankshaft main bearing 
housings, camshaft bearing housings, 
and other smaller bores. Two cylinder 
blocks are mounted at one setting. 
Machining and gauging are carried out 
by duplicate sets of tools or gauging 
heads mounted for feed movement on a 
common base table All the Solex 
gauging equipment for this, and also 
the other four lines, was supplied by 
Dr. Ing. Nieberding and Co. K.G., of 
Neuss a. Rhein. The general view, 
Fig. 1, shows the complete line, with 
four-cylinder engine blocks in part- 
machined condition, and with journal 
bearing caps attached standing on the 
roller track at the loading station. 


ET) 


. 


General view of the Alfing line from the loading and control end 





Fig. 2 


At each machining or gauging station 
pairs of blocks are lifted from the track 
by a hydraulic ram and held under 
pressure against a precisely locating 


overhead support table. At the far 
end, immediately following the finish- 
machining position (either fine boring 
or reaming), is the final checking station. 

Only one operator is required for the 
complete line. Without leaving his 
post at the control unit alongside the 
loading position he can keep under 
observation the scales of the Solex 
indicators on the checking unit. He 
is informed, thereby, when dimensions 


Fig. 4. 


Arrangement of gauging nozzles and grouped 
on the left side of the checking station 


Four Solex indicators with a total of 24 scales are 
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leads Fig. 3. 


are approaching the acceptable limits 
and take the necessary action in 
good time to avoid the production of 
rejects 4s the indicators are located 
at a considerable distance from the 
control unit, an operator having some- 
what imperfect vision might experience 
difficulty in reading the scales. To 
cover such a contingency, a warning 
light is provided at the control unit to 
attract the operator’s attention whenever 
any dimensional limit is critically 
approached Should the operator 
neglect to observe the scales, or ignore 
the warning-light, the line will shut 


Can 


nounted above the checking unit 
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On the right of the checking station is the cylinder 
actuating the bearing width gauge 


down automatically when the limit is 
reached. In the event of incorrect 
functioning of any unit or the occur- 
rence of any mechanical defect, a tool 
breakage, for example, there is also 
an automatic shut-down. 

The arrangement of the gauging 
nozzles at the final checking station is 
shown in Figs. 2 and 3, which refer 
respectively to the left and the right 
(or control) sides of the line. Adijust- 
ably located on a table mounted on 
transverse slideways, the gauges each 
have a floating suspension so that they 
automatically centre themselves in the 
bores. In the end face of the gauge is 
arranged a compressed air jet which 
blows through and cleans a_ bore 
immediately before the gauge is en- 
tered. The feed is by a spring-cushioned 
hydraulic actuation and all gauging 
nozzles, on both sides of the line, are 
fed into the work simultaneously. 
Flexible air leads are neatly grouped and 
clipped to simple bowed support strips 
of spring steel. 

On the right side of the line, see 
Fig. 3, a cylinder is mounted trans- 
versely to the normal gauge cylinders. 
This actuates simultaneously an oscilla- 
ting Solex gauge for measuring the 
width of the housing for the main 
bearing that serves to locate the crank- 
shaft longitudinally. On the right of 
this view will be seen the pressure 
reducing valve and the filter of the air 
supply to all instruments. 

The four AN6 Solex indicating 
instruments are mounted side-by-side 
above the end of the checking unit, with 
a total of 24 scales facing backwards 
along the line for observation from the 
control end, as shown in Fig. 4. 
Operating in conjunction with these 
indicators are 48 contact transmitters 
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giving automatic control in the event of 
any of the 24 tolerance limits being 
exceeded. These transmitters are 
neatly grouped below the indicators 
on the end of the checking unit and are 
shown, with the protecting cover re- 
moved, in Fig. 5. Despite an impression 
of complexity, the arrangement is 
merely an aggregation of well-proved 
individual units and the electrical 
connections are made in a straight- 
forward wiring layout which presents 
no difficulty to an electrician of average 
skill. The installation was designed by 
the Alfing firm to meet the specific 
requirements of the line. 

In this view, Fig. 5, can be clearly 
seen the hydraulic jack which at each 
station lifts the work from the track 
and holds it up to the location table. 
Beyond the checking unit is the roller 
track on which the work is passed on 
to the next machine for subsequent 
operations. 

According to reports, the lines 
installed have already passed their 
acceptance tests and are in service 
In one instance it was quickly revealed 
that the spindle bearing of a machining 
unit was not sufficiently accurate or 
rigid enough to ensure consistent 
maintenance of the required dimension 
on the work and modifications were 
immediately undertaken to remedy 
this shortcoming. 


Undoubtedly, such a 


the cost of 
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Fig. 5. The 48 contact transmitters grouped below the indicators are accessible on removal 
of a cover 


control installation is considerable 
and can only be written off economic- 
ally by a correspondingly large volume 
production. It should, however, make 
an appreciable contribution to the 





Doubtless, the 
most thorough 
aspects before 
transfer 


quality of the work 
Opel firm made a 
investigation of these 
the specifications for the 
lines were drawn up and issued 


CASHEW FRICTION DUSTS 


Developments for Brake Linings and Clutch Facings 


RICTION dusts derived from a 
F liquid which is extracted from 

cashew nuts are contributing to 
the efficiency and safety of motor 
vehicles by helping to improve the 
performance of brake linings and 
clutch facings. The cashew nut is a 
seed borne at the end of the pear-like 
fruit of the tree Anacardium occt- 
dentale, which grows on sandy coastal 
plains throughout the world within the 
limits of 15 deg north and 15 deg south 
of the Equator. The brown viscous 
oil obtained from its outer shell is the 
source of a variety of resins with 
desirable properties, which are in 
growing demand for many industrial 
needs. 


Nutshell liquid 


Resins and polymers based on 
cashew nutshell liquid have been 
marketed in the United States for a 
number of years. Before 1939 they 
were almost unknown in Great 
Britain, but during the second world 
war their technical importance was 
fully realized and a manufacturing 
licence was acquired by British Resin 
Products Ltd. Among the many 
cashew products now available to 
British industry are thermohardening 
resins which, when ground to dust, are 
used as friction-modifying materials 


The action of heat causes these dusts 
to soften without undergoing chemical 
change, and it is this property which 
is of particular interest to manufac- 
turers of brake linings. 

For many years it has been normal 
practice to produce brake linings from 
mats of woven asbestos impregnated 
with a spirit-soluble or an oil-modified 
phenol formaldehyde resin. The 
impregnated mat is pressed, shaped 
and cured. In order to improve wear 
and frictional characteristics, the 
manufacturer may add other materials 
such as brass, zinc and lead wire. 

Since the war considerable attention 
has been directed to the production of 
moulded articles consisting essentially 
of asbestos fibres and various fillers, 
which are bonded under heat and 
pressure with a thermosetting resin. 
In a modified form of this process, the 
binder resin is used in the form of a 
solution and results in a dough-like 
mass, which is extruded. The latter 
development has made it possible to 
extend the range of friction-modifying 
agents by the inclusion of metallic 
particles and also of dust type fillers 

The most successful dusts are those 
obtained by grinding the fully cured 
reaction product of a cashew polymer 
with an aldehyde. The properties of 
these dusts can be varied by using 


different aldehydes and modifying 
conditions, and by altering the curing 
conditions. Of the four main types 
available, one can be used satisfactorily 
in nearly all types of brake lining 
processes, a second has been developed 
for use with rubber and imparts hard- 
ness and oil resistance to hard rubber, 
the third is a very hard black dust used 
primarily in the manufacture of 
extruded brake linings, and the fourth 
is the hardest type available. Marked 
increase in performance at higher 
temperatures—particularly in wear—is 
obtained when 5-15 per cent of cashew 
friction dusts are included in the 
mixture from which brake linings or 
clutch facings are produced 


Binder resins 

Binder resins of both the solid and 
liquid types have also been prepared 
from the reaction of cashew/ phenol 
mixtures with formaldehyde. These 
give compositions which mould well 
and have high frictional values. The 
choice of both dust and binder resin 
depends largely on the type of process 
used. Apart from high frictional value, 
the incorporation of cashew resins 
confers the outstanding advantage of 
effecting a substantial reduction in the 
frictional fade which occurs when the 
temperature of brake linings rises. 
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TESTING PLAIN BEARINGS 


The Application of an Electronic Technique 
to the Investigation of Fatigue 


ROBABLY the most straight- 
Presses way to determine 
whether bearings will give satis- 

factory performance in service is to 
run them in the machine for which 
they were designed for a period con- 
siderably in excess of the life required, 
at loads and temperatures comparablé 
with those expected during normal 
operation. However, this vequires 
tests of relatively long duration. 
Furthermore, one of the important 
characteristics of a bearing material is 
its fatigue strength. Fatigue failure 
results in cracks which spread so that 
eventually pieces of the lining break 
away from the backing. ‘To assess the 
fatigue strength of a material, tests are 
required at known loads. Con- 
sequently, there is a need for a bearing 
test machine that enables bearings to 
be run under conditions of speed, 
lubricant supply, and temperature 
similar to those in service, but under a 
controllable and measurable load. 

Such a machine can provide in a 
shorter time more precise  infor- 
mation than can be _ obtained 
from a field test. 
To evaluate the 
fatigue strength 
of new materials 
under develop- 
ment by means 
of engine testing 
in vehicles would 
take far too long 
and conditions 
vary too widely 
to produce easily 
interpreted 
results. Accord- 
ingly, a test rig 
has been designed 
to load big-end 
type bearing 
shells hydrauli- 
cally under 
closely controlled 
conditions. 

The equipment 
described has 
been developed 
from an original 
design by The 
British _Internal 
Combustion 
Engine Research 
Association and 
provides a method 
of investigating 
the fatigue char- 
acteristics and 
other properties 
of plain bearings. 
Fundamentally, it 
is similar to an 
internal combus- 


tion engine. It has a cylinder, piston 
and connecting rod, but the bearings 
are loaded hydraulically, since the 
clearance volume in the cylinder is 
filled with a light oil and not gas. The 
test set-up may be _ conveniently 
divided into two sections; first the 
mechanical rig, together with the asso- 
ciated hydraulics and, secondly, the 
electronic equipment comprising strain 
gauges (Philips PR.9210/B), direct- 
reading measuring bridge (Philips 
P.R.9300) and oscilloscope (Cossor 
Model 1049), 


Mechanical equipment 

In the view showing the general lay- 
out of the equipment, Fig. 1, the Kent 
recorder on the extreme left keeps a 
temperature record of bearings and oil 
supplies, the thermocouple leads run- 
ning high up on the wall from the 
test rig on the right. In between these 
stands the portable trolley which 
houses the Philips  direct-reading 
measuring bridge in the lower com- 
partment, and the Cossor oscilloscope 
on the upper tray, both of them on 





Fig. 1 


General view of complete test equipment 


resilient instrument mountings. This 
arrangement has proved of value in 
allowing the equipment to be moved 
from section to section when it is 
required for use elsewhere. On the 
test rig itself, the multi-vee belt drive 
is enclosed by the guard on the 
extreme right, the flexible coupling 
and the flywheel being immediately to 
the left. The sight glass to the right 
of the right-hand pressure gauge is 
for visual checking of the hydraulic oil 
level, which is automatically con- 
trolled. 

Operation can be followed by 
reference to the diagrammatic section 
of the machine, Fig. 2. Oil at a supply 
pressure of 8 lb/in* is drawn into the 
cylinder through the inlet valves as 
the piston is on its upward stroke, 
and is compressed on the downward 
stroke to the pressure required to lift 
the adjustable peak-pressure valve. 
This imposes a load on the test bear- 
ings housed in the connecting rod 
big-end. Piston and connecting rod 
are reciprocated by the eccentric test 
shaft, which is supported on each side 

by pairs of slave 
bearings. The 
shaft is clamped 
to the flywheel, 
which is driven, 
through a flexible 
coupling, by multi- 
vee belts from 
an electric motor. 

Loading con- 
ditions are similar 
to those encoun- 
tered in service 
by big-end bear- 
ings, and although 
the typical 
cathode ray oscil- 
loscope diagram 
produced is not 
a replica of a 
specific type of 
engine - loading 
diagram, it is suf- 
ficiently similar 
to allow reliable 
correlation to be 
applied. 

The test head 
can be seen in 
more detail in 
Fig. 3. The two 
larger blocks, fed 
with oil by the 
U-shaped front 
pipe, house the 
slave support 
bearings for the 
eccentric - shaft. 
Between them is 
the connecting 





rod big-end carrying the test 
bearings, which are lubricated 
by way of the overhead 
flexible pipe. The test shaft, 
extending a little beyond the 
end of the left-hand block, is 
slightly over 2in in diameter 
and serves as a guide to the 
scale of the illustration. 

In the view of the parts 
comprising the connecting 
rod and test shaft assembly, 
Fig. 4, the eccentric portion 
of the shaft between the 
two grooves is not readily 
apparent as such, since the 
eccentricity, in this case, is 
only 0-015in. The gudgeon 
pin is clamped in the rod 
end and oscillates in bronze 
bushes in the piston. 

To prepare for a test on 
this machine it is necessary 
only to remove the top halves 
of the two bearing blocks, the 
connecting rod big-end cap, 
and the clamp securing the 
eccentric test shaft to the fly- 
wheel. Suitable bearings and 
a shaft to provide the re- 
quired clearance can then be 
fitted and the holding-down 
nuts tightened to a _ predetermined 
torque. It is not necessary to disturb 
any of the electronic equipment or its 
associated wiring during a change of 
test, since the leads from the strain 
gauges are run through slots milled in 
the underside of the circular main 
support block seen below the two 
bearing blocks. 

The shaft is rotated at a speed of 
1,500 r.p.m. and the load applied to 
the test bearings can be up to 
10,000 Ib/in?, For the investigation of 
fatigue, two principal types of test 
have been applied. In one a run of 
55 hours, giving about 5 million cycles, 
is made at constant load, and in the 
other a run under conditions of 
increasing load is continued until a 
failure occurs, 


Fig. 3. Test head, showing flywheel, eccentric shaft, oil feeds. 


and thermocouples 
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The arrangement of the 
gauges is of the two-arm 
bridge form, made up of four 
gauges so disposed as to 
cancel out the effect of bend- 
ing moments. The measuring 
bridge proper consists of the 
two resistive arms already 
mentioned and two coupled 
condensers Cl and C2, as 
shown in the diagram, Fig. 5. 
By this means, provision is 
made for zero balancing the 
| bridge. A further two con- 





densers, C3 and C4, are 
coupled and fitted across the 
bridge, thereby providing for 
‘ the adjustment of phase. The 
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A—Test shaft; B—Tese bearing; C—Lubricating oil inlet; D-—Slave bearings 
E—Flywheel; F—Ffiexible coupling; G—Connecting rod; H—Piston; J-—Scrain 
gauges; K—Hydraulic oil inlet valves; L—Adjustable peak-pressure valve 


Diagrammatic arrangement of test machine 


Electronic apparatus 

The electronic equipment is designed 
to display the dynamic loads sustained 
by the connecting rod, thereby pro- 
viding information on those dynamic 
conditions to which the bearings under 
test are subjected. The overall 
accuracy of such a system is 3 per cent. 
Load-detecting elements consist of 
resistance strain gauges of the high- 
temperature, araldite-bonded type, 
affixed to the shank of the connecting 
rod. Experience has proved that 
because of the comparatively high 
working temperature of the rig 
(80 deg C) and the relatively high level 
of stress in the rod, the standard form 
of nitro-celiulose cement - bonded 
gauges did not provide accurate and 
reliable information. 


bridge supply voltage is 
approximately 10 V at a 
frequency of 4Kc/s. From 
the above, it follows that any 
bridge unbalance caused by 
deformation of the measuring 
gauge produces an amplitude 
modulation of the energizing 
carrier frequency. The ampli- 
tude modulated output of the 
bridge is fed to a stable high- 
gain amplifier, the gain of 
which may be adjusted by 
means of an input attenuator. 
In this way, the measuring range may 
be adjusted without disturbance of 
bridge zero, or phase balance, sce 
Fig. 6. 

The overall range covered by the 
system is from +0-03 per cent, full 
scale deflection, to +10 per cent, full 
scale deflection, in six steps. Following 
amplification, the signal is fed to a 
phase-sensitive ring demodulator. This 
demodulator is also fed from the 
carrier oscillator, thus the demodulator 
is fed with two signals of the same 
frequency. If, therefore, the measur- 
ing bridge is unbalanced by the 
imposition of a steady load on the 
connecting rod, a direct voltage will 
result from the demodulator and the 
built-in meter will show a steady 
deflection which is proportional to 


Fig. 4. Connecting rod with strain gauges, bearing caps, bearing 
shells, and eccentric shaft 
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Ri—-Measuring strain gauge; &2—Temperature- 
compensating strain gauge; C1 and C2—Coupled 
condensers; C3 and C4—Coupled condensers 


Fig. 5. Measuring bridge 


the strain that is being detected. 

Owing to the fact that when an 
A.C.-fed bridge passes through its 
zero balance point the output voltage 
reverses in phase, any meter deflection 
will also indicate faithfully the rela- 
tive phase of the input signal to 
the amplifier, thereby differentiating 
between tensile and compressive loads. 
The meter deflection in all cases is 
directly proportional to the amplitude 
of the input signal and to the cosine of 
the phase angle between the measur- 
ing and carrier wave vectors. The fore 
going brief summary of the circuit 
operation demonstrates that static 
loads may be displayed as a steady 
meter deflection. Facilities are also 
provided to allow such static loads to 
be displayed on a _ suitable pen 
recorder or oscilloscope. 

In the case of dynamic loads it is 
obviously impractical to employ the 
meter as an indicator and, therefore, 
provision has been made to take the 
meter out of circuit and feed the 
amplitude-modulated carrier signal to 
output sockets by way of a band-pass 
filter, with a band-pass curve of 2 Kc/s 
to 6Ke/s, see Fig. 7. From these 
sockets, connections may be made to 
an oscilloscope. In this case the modu 
lation depth is directly proportional to 
the amplitude of input, see Fig. 8 
Obviously, under these conditions it is 
important that over-modulation is not 
permitted, but this should not occur if 
the measuring bridge has been cor- 
rectly adjusted before any measure- 
ments are made. 

If, in the case of dynamic loads, it 
is preferred to display an alternating 
voltage instead of a modulated carrier 
signal, the output is taken from the 
ring demodulator and, again with the 
meter out of circuit, fed to a suitable 
pen recorder or oscilloscope. It has 
already been stated that the system 
may be employed for the measurement 
of static phenomena; should dynamic 





Bridge element; 2-—Amplifier, with range switch; 3 
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phenomena require display and sub- 
sequent measurement, then the upper 
frequen limit for such phenomena 
will be | Ke/s, having due regard to 
the fact that a carrier frequency of 
4K provided by the built-in 
oscillator 

At this point, mention may be made 
of the fact that the measuring bridge 
described may be used not only with 
resistan train gauges but also with 
inductive pick-ups, such as displace- 
ment-sensitive units and extenso- 
meter Both of these items are 
essentially differential transformers 


suitably mounted mechanically. 


Results obtained and conclusions 

Comparative fatigue strength values 
of experimental bearing materials have 
1ined with this machine to a 
f accuracy unobtainable by 
ng methods, and in a much 
Other bearing charac- 

ave been investigated, and 
pment has been most valuable 
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creening” of materials, about 
ery little is known. Mechanical 
trical cross calibrations have 
curacy in the loading values 
obtained by the system to be perfectly 
satisfactory for this application. 

In u machine, where mechanical 
measurement of loads applied would 
otherwise present great difficulties, the 
gauge, measuring bridge and 
oscill pe have proved most satis- 
factory in providing not only a measure 
of loading, but also a diagram showing 
ipplication and ratio of loaded 
to unloaded period of each cycle. 
Experience has shown that careful 
application of the correct type of gauge 
1 reliable system, with the 
advantages of rapid checking or altera- 
tion of loading at will, without stopping 
the test machine 
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Fig. 8. Amplitude modulation of signal 


The equipment has been in use for 
eighteen months and during this time 
has*contributed to the development of 
a number of new bearings materials, 
particularly aluminium-tin, and has 
provided more precise information 
than was previously obtainable about 
the fatigue strengths of conventional 
materials. 

Acknowledgment is made to Messrs. 
E. D. Brailey, of Glacier Metal Co. 
Lid., and W. J. Donnelly, of Philips 
Electrical Ltd., for describing this new 
technique. 


CORRESPONDENCE 


EXHAUST VALVE 
CORROSION 


Sir, — Your leading article on 
Exhaust Valve Corrosion, published in 
your interesting July issue, seems to 
emphasize again what was, in the 
earlier days of motoring, the main limit- 
ing factor in the performance of petrol 
engines, namely the ability of exhaust 
valves to stand up to the work they 
have to do. 

But to-day, mass-produced push-rod 
operated overhead valve engines do 
not appear to run with higher com- 
pression ratios or at higher speeds 
than I had experience of 25 or more 
years ago and I had no trouble with 
the use of ethyl lead when it became 
available then. 

In my view, long exhaust valve 
life is obtained in the first place by 
using suitable materials in minimum 
quantities and effective cooling of both 
the seating face and the stem of the 
valve. 

It may be interesting to recall that 
the maximum temperature measured 
just below the valve seat surface in the 
cast iron cylinder head of a 3-litre 
Talbot 105 engine was recorded to be 
104 deg C by the staff of the then 
Research Laboratory of the Institution 
of Automobile Engineers. 

To reduce the weight of the valve 
gear tO a minimum, its adjustment 
was made by screwing up or down the 
spherically ended stud forming the 
rocker fulcrum, a method recently 
adopted on the new Chevrolet and 
Pontiac V.8 engines. 


GEORGES ROESCH, M.I.Mech.E., 
M.S.LA., M.S.A.E., M.LA.I. 
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DIFFERENTIAL DRIVES FOR 
SUPERCHARGERS 


A Method of Obtaining Good Torque Characteristics 


Dr-Ing. Wilhelm Glamann 


used to act as a torque divisor to increase the power 

input to the supercharger as the engine speed falls. An 
assembly of this type, as it was first designed by the author, 
is shown schematically in Fig. 1. The output shaft of the 
diesel engine, M, is connected to the torque divisor unit, 
either at A, as in the arrangement shown in the diagram, 
or at B. This torque divisor comprises a single planetary 
spur-gear train. The gears do not need to be ground; 
they can be machined inexpensively simply by shaving the 
teeth. The sun gear, F, serves as a reaction member and is 
coupled, through a reduction gear, E, to the shaft, C, which 
drives the supercharger, K. The supercharger serves the 
engine in the normal manner, preferably through a long, 
finned, cast induction pipe exposed to a current of cooling 
air. No special provision is made for the regulation of the 
speed of the supercharger. 

If the diesel engine shaft is connected at A, it drives the 
planet carrier, while the ring-gear serves as an output member 
and the drive is transmitted through the shaft, B, to the 
gearbox, V. This gearbox can take the form of an overdrive 
forward gear and a reverse gear, or can even be dispensed 
with altogether. By this method of coupling the diesel 
engine, its torque is reduced at the output side, B, of the 
planetary gear, the speed being increased. 

On the other hand, if the engine is connected at B, a large 
torque is applied to the axle. This means that the axle can 
be of a simpler construction and of high efficiency, since 
with this arrangement its reduction ratio is relatively small. 
The choice of coupling side has no influence on the function 
of the differentially driven supercharger. 


\ DIFFERENTIAL gear, of the epicyclic type, can be 


History 
Early investigators of this method of driving the blower 
imagined that the planetary zear would act in the same 


“~ 





a af 



























































6 \ 
(A) V 


A 
(B) 


Fig. 1. Layout of the torque divisor for a differential drive 


manner as a conventional rear-axle differential. Conse- 
quently, they proposed an arrangement such that a reduction 
of the vehicle speed due to increased road resistance would 
increase the supercharger speed, while the engine speed 
would remain almost constant. A study of the fundamental 
laws of planetary gearing shows that such a performance 
characteristic is not obtainable, except by the incorporation 
of a complex system for the regulation of the supercharger. 
Even in these circumstances, operating conditions that are 
entirely satisfactory are difficult to realize. The complete 
theory of the new blower drive arrangement is given in the 
Appendix at the end of this article, 


Modern patented arrangement 

The author set out to calculate accurately all the essential 
characteristics, including the fuel consumption curves, of the 
differentially supercharged piston-type internal combustion 
engine. Then, a study was made of all practicable systems of 
this type. Finally, the conditions essential to the avoidance 
of special regulation arrangements were firmly established 
and the limitations of the systems developed were examined. 

It was found necessary to abandon the conception of the 
differential gear as a speed balancer. With the new layout, 
the planetary gear serves as a torque divisor and the ratio of 
the speed of the engine to that of the shaft that transmits the 
drive to the rear axle is almost constant. Hence a change in 
speed of the vehicle always occasions an almost proportional 
variation in engine speed, as with a conventional drive. 

The function of the torque divisor is different from that 
of an ordinary reduction gear, as used to drive an auxiliary 
unit. With such a gear, the ratio of the speed of the unit 
to that of the engine is constant, but the torque ratio varies. 
On the other hand, with the author’s torque divisor, the 
torque ratio is practically constant and the speed ratio 
varies. This new system has the following main advantages: 

(1) Blower-drive power losses are reduced as the engine 

torque decreases; 

(2) Maximum boost increases as the engine speed falls; 

(3) The smoke-limit is retarded as overload increases. 

The first of these advantages is obtained because the torque 
ratio between the engine and the supercharger is constant. 
So far as the second is concerned, the mechanical and thermal 
efficiencies increase as engine speed decreases, and so the 
engine torque obtained from any given quantity of fuel per 
piston stroke increases slightly. Simultaneously, the 
mechanical efficiency of power transmission to the super- 
charger is improved; this increases the supercharger drive 
torque available for a given quantity of fuel per stroke 
Therefore, the air excess also tends to increase. This allows 
more fuel to be delivered per stroke to maintain a constant 
air excess, which still further increases the supercharger 
drive torque, until stabilization is obtained by virtue of the 
fact that, as the boost pressure increases, so must the super- 
charger drive torque increase, but at a greater rate than does 
the engine torque. The third advantage arises from the 
fact that any augmentation of the quantity of fuel injected 
increases the boost obtained and thus retards the smoke- 
limit. 

Selection of the gear sizes for the torque divisor and for the 
reduction gears between the motor and the supercharger 
must be such that when the vehicle is stopped with the 
engine idling, or moving at a very low speed, the supercharger 
turns at least as fast as it would do at six times that engine 
speed, that is, at the engine speed for the vehicle running 
normally at a boost pressure ratio of about 1-6:1. The 
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Fig. 2. 
done. 


excess-air in the slow running condition should preferably 
be used to do work. 

With the new supercharging device the engine retains all 
the characteristics of an ordinary supercharged unit. How- 
ever, it has some striking peculiarities by comparison with a 
conventional supercharged engine. For instance, in order 
to get a higher maximum boost pressure without changing 
the torque divisor, it is necessary to substitute a smaller 
supercharger, not a larger one. On the other hand, to get 
more maximum boost with the same supercharger on the 
same engine, the supercharger transmission ratio must be 
decreased, not increased. 

Calculated and test bench performances 
Initial performance tests 

The author, in the course of his duties on the staff of 
Société Automobiles M. Berliet, at Venissieux, near Lyon, in 
France, first determined by calculation the best arrangement 
possible with the engine and supercharger at his disposal, 
and then made practical tests of this arrangement. Fig. 2 
shows the first test bench layout, completed in July, 1952. 

A Berliet six-cylinder diesel engine, type MDZ, was 
employed, It has a total displacement of 580 in’, and 
delivers 150 b.h.p. at 2,200 r.p.m. The combustion chamber 
system is the Comet III turbulence chamber, made under 
licence from Ricardo, During the initial trials, a Marshall, 
model K400, Roots type supercharger was employed. 
This was later replaced by the more modern mode! L450 of 
the same manufacturer. It had a displacement of 260 in’, 
which was slightly too large for the engine; a 215 in’ model 
would have given better results, but a modern design of this 
size, giving the necessary maximum boost pressure ratio 
of 2:1, was not available. 

The test bench brake was a French Neyrpi 
was too small and had to be used in conjunction with a 
gearbox so that, for the very high torques at the lowest 
engine r.p.m., the brake speed could be stepped up by 
effecting an upward change. This gave no errors in measure- 
ment, since the gearbox was balanced with the brake. The 
other gearbox, mounted between the engine and the brake, 
as well as special control levers, all of which are visible in 
the illustrations, were for special tests and were removed 
later. 

Fig. 3 shows early constant speed diagrams obtained for 
this engine. ‘These curves are all calculated, except for those 
of the exhaust temperatures which, of course, were measured. 
The points superimposed on the calculated curves were 
obtained from the test bench measurements. Of the symbols, 
b, is the specific fuel consumption in Ib/b.h.p.-hr, p, the 
inlet manifold pressure in lb/in*, A is the excess-air factor 
based on a theoretical air:fuel ratio of 14-5 |b of air for 1 lb 
of gas-oil (A= 1 corresponds to this theoretical air:fuel ratio), 
and p,4 is the b.m.e.p. in Ib/in*, which, of course, is propor- 
tional to the torque. 

The suffix ‘d’ in the term p,, indicates that the b.m.e.p. is 
that obtained by differential supercharging. This term 


lesign. It 


Two views of the test bench on which much of the development work of the differentially supercharged Berliet engine was 
The supercharger is driven from the transmission 


cannot be applied directly to the formula 
N Pe- Vy.Mm 
* 785 x 10° 
to calculate the engine speed. Instead, the speed reduction 
arising on account of both the differential gear and the 
provision of the drive to the supercharger must be taken 
into account. So the output in fact is: 


Pea: V ym in) 
N, 785 x 108 (—} 


The value of (i—**) varies between 95 and 85 per cent, 


according to the load and layout, the highest values being 
associated with the lowest speeds. The term p,q is a measure 
of the torque that is actually delivered to the back axle. 


TABLE I. 


800 1,200 1,600 2,000 
300 240 190 170 
1-65-1°8 1-8 18 18 


R.p.m. 
B.m.e.p., Ib/in* 
Excess-air factor, 


All the torque, without any deduction for the blower 
drive, is reacted by the back axle. The power to drive the 
blower is obtained by an equivalent reduction of the output 
speed from the torque divisor. This does not appear in 
the diagrams, and it is discussed further under the heading 
“Road behaviour.” The specific fuel consumption curves 
take into account the blower losses, since they refer to the 
net power on the output side of the torque divisor. The 
fuel consumption curve of the non-supercharged engine is 
also plotted in Fig. 3, but only for the 1,200 r.p.m. curves. 

With arrangements of this type, the maximum engine 
torque is limited by the fact that, if excessive losses in blower 
efficiency are to be avoided, the pressure ratio must not 
exceed 2:1. Even at this pressure ratio, the blower efficiency 
is rather small. For instance, at 800 engine r.p.m. at full 
engine load, the efficiency in Fig. 3 is only 36 per cent; 
it gradually becomes higher as the load decreases, and peaks at 
about 50 per cent at medium loads. However, the layout 
has been so arranged that, at maximum torque, the highest 
admissible blower pressure ratio of 2:1 is not quite attained. 

Readers conversant with diagrams for diesel engines 
supercharged by direct-drive blowers will appreciate the 
significance of the curves of Fig. 3. The maximum inlet 
manifold pressure obtained at the lowest permissible excess- 
air factor, does not increase with engine speed: on the 
contrary, it becomes greater as the engine speed falls. Also, 
for a given speed, the boost falls as the engine load is de- 
creased. Thus, the specific fuel consumption remains low 
even at light loads, and its minimum value and the left-hand 
portion of the curve approach that of the non-supercharged 
engine. The general form of the consumption curves also 
is unusual in that the consumption does not increase on each 
side of the minimum so sharply as with conventionally 
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supercharged, engines; nor does it exhibit the sudden rise 
indicative of the approach to the smoke limit. 

The agreement between the calculated curves and the 
test results is excellent, at least for lower engine speeds. The 
slight differences at higher engine speeds are probably due 
to the fact that the output of the supercharger actually 
employed was not exactly the same as that of the prototype 
that served as the basis for calculation. With high loads at 
low speeds, the measured consumption is even more favour- 
able than the initial caiculations indicated. The agreement 
between calculated and measured results is proof of the 
effectiveness of the method of calculation. Details of this 
are given in the Appendix, from which it can be seen why 
two different consumption curves have been calculated for 
800 r.p.m. At low speeds, the motor efficiency varies 
between two marked limits that correspond to two different 
“G” curves. 

The maximum exhaust temperatures are in no case 
prohibitive. At lower speeds, the maximum torque of this 
engine is doubled relative to that of the non-supercharged 
engine. Fig. 4 represents the maximum torque curves 
plotted against speed. Again, the torque characteristics are 
represented by the b.m.e.p. All the curves in this illustration 
are obtained from measured values. Choice of the point of 
maximum torque on the constant speed curve is, of course, 
a matter of convenience, but generally it is in the neighbour- 
hood of an excess-air factor of 1:25—when the exhaust is 
still invisible. 

The excess-air factors for the measured points are not 
indicated in the curves of Fig. 3. At high loads and rela- 
tively low speeds they are slightly greater than those calcu- 
lated. This is because the volumetric efficiency of the engine 
is not constant, as is assumed for the calculation, but increases 
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with the boost pressure. On the other hand, the real 
efficiency of the supercharger at low speeds was found in 
the engine tests to be slightly better than that previously 
indicated by a separate supercharger test, whereas at higher 
speeds this efficiency was lower than that previously 
determined. Therefore, at high speeds the calculated 
pressures are not attained. The decrease of volumetric 
efficiency with engine speed must also be taken into con- 
sideration. For all these reasons a torque value higher than 
that obtained from the curves can be assumed for low 
engine speeds, and the tendency for the torque curve to 
fall as the speed increases is in reality more pronounced 
than is indicated by the calculated values. 

In Fig. 4, a striking difference can be seen between 
differential, D, and direct drive, S, supercharging. 
The torque and consumption curves of the unsupercharged, 
M, and directly supercharged, S, engines are also represented 
for comparison. So far as full-torque fuel consumption is 
concerned, the differentially supercharged engine gives 
slightly higher values than the non-supercharged engine, at 
least at the lower speeds. This is due to the rather low 
efficiency of the Roots type supercharger, and is not neces- 
sarily a characteristic of the differential-drive system. 
Despite the good performance of the vehicle, the average fuel 
consumption on the road is a little lower with the differential 
system than with any other. This will be discussed in more 
detail later. 

Engine Life 

In general, highly supercharged engines run well at lower 
speeds. The combustion noise disappears, and the peak 
pressure increases at a lower rate than the torque. Since in 
these conditions the combusticn rate is reduced, the moving 
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Fig. 3. Constant speed diagrams at 800, 1,200, 1,600 and 2,000 r.p.m. The dotted curve b, on the 1,200 r.p.m. diagram is the fuel consumption 
of the unsupercharged engine, and the full-line curve b, is for the supercharged unit 
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parts are less subject to shock. Therefore, the wh 
is in a much better condition after long period 
charging at low speeds on heavy load with a suffi 
air than is a non-supercharged unit at normal torque 
slightly smoking. 

To prove this, a 100-hour test was made at th 
conditions of Fig. 4. For fifty hours, the engine wa 
600 r.p.m. and a b.m.e.p. of 200 lb/in*, and for 
hours it was operated at full power, that is, at 
and a b.m.e.p. of 150 lb/in*. A normal SHD qua oil of 
S.A.E.30 viscosity was employed, This test wa mpleted 
without any failure. The engine was then dismantied and 
all parts were found to be in excellent condition and wear 
was negligible. 

For this trial, the normal valve-overlap of onl; 
the crankshaft was retained. This amount of 
particularly disadvantageous for supercharging 
pistons were not employed, nor was any other special pro- 
vision, such as oil-cooling the pistons, made to adapt the 
engine components for supercharging, but the compression 
ratio was lowered from 16:1 to 14°5:1. 

Calculated performance with Lysholm supercharger 

As already mentioned, the peak torque and minimum 
specific fuel consumption are greatly influenced by the 
supercharger type. The author had not at his disposal a 
more convenient displacement supercharger than the Roots 
type unit. However, since the calculations of the performance 
with the Roots type blower are in good agreement with the 
measured performance, the characteristics obtainable with a 
Lysholm type supercharger can be calculated with reasonable 
confidence in their accuracy. Superchargers of this type are 
marketed by several firms. They enable pr ratios 
of up to 4:1 to be adopted and are more efficient than the 
Roots type, because their compression is effected more 
nearly adiabatically. 

For the calculations, a modest overall efficien: f 58 per 
cent has been assumed for the Lysholm supercharger, so the 
estimations of performance are probably conservative. 
The volumetric efficiency has been taken as 81 per cent, 
80 a,/7,~1°4, see the Appendix. Fig. 5 shows the constant- 
speed diagrams determined from these calculations for the 
six-cylinder engine used before for the tests with the Roots 
type blower, and Fig. 6 shows the maximum permissible 
torque plotted against speed. In Fig. 5, the excess-air 
curve falls slowly until, at high b.m.e.p., it becomes almost 
horizonta!. The excess-air factor, even at highest 
b.m.e.p., does not fall below 1°6 and 1°8 respectively, for 
2,000 and 800 r.p.m, 

In fact, a fundamental characteristic of the n 
that with its most favourable layout the excess-air factor at 
high b.m,.e.p. drops asymptotically to a minimum value, 
which may still give 50 per cent excess-air. This minimum 
value can be arbitrarily preselected by a suital design 
Thus, the possibility of exhaust smoking is enti elimi- 
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Torque and consumption curves, D, for the differentially 
supercharger, S, for the direct-drive supercharger and M, 
the unsupercharged engine 


nated and combustion occurs with so great an excess-air 
value at maximum b.m.e.p. that there is no danger at all of 
overheating, and combustion and thermal efficiencies are 
as high as are normally experienced at part load conditions. 

It should be remembered that the thermal efficiency 
increases considerably with the excess-air factor, see 
“Thermodynamics of the Combustion Engine,” by List, 
Springer, Wein, Austria. This accounts for the fact that the 
consumption curves of Fig. 5 are of an unusually open form 
and there is not the sudden rise that normally occurs at the 
approach to the smoke-limit. The crosses marked on these 
curves are the assumed maximum torque values. To 
ensure that the exhaust temperatures would be sufficiently 
low, the author adopted the excess-air values given in Table I. 

The b.m.e.p. figures obtained and the corresponding fuel 
consumption values are plotted in Fig. 6, where, for the 
purpose of comparison, the equivalent curves for the non- 
supercharged and for the direct-drive supercharged engines 
are also given. In addition, the torque curve, translated 
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Fig. 6. Maximum permissible torque plotted against speed for D, 

the differentially driven Lysholm supercharger, 5, the direct-driven 

Lysholm supercharger, M, the unsupercharged engine. The 
equivalent curves for a trolley motor are shown at T 


into corresponding b.m.e.p. values, of a 175 b.h.p. trolley 
motor has been represented on this diagram. 

At all speeds, the performance of the 150 b.h.p. diesel 
engine by far exceeds that of the trolley motor. It will also 
be shown later that for smooth starting without a clutch 
and for progressive engine-braking to relieve wheel brakes, 
the transformed diesel engine behaves at least as well as the 
trolley motor. 


Combined turbo-charged and differential-supercharged diesel 
engine 
It is evident that the performance of the differentially- 
supercharged engine can be still further improved by 
incorporating an exhaust-driven turbo-blower and using it 
as a first compression stage for feeding the differentially 
driven displacement supercharger. With such an arrange- 


Fig. 7. 


ment, considerable benefit is obtained because, with differen- 
tial supercharging, large volumes of exhaust gas are produced 
even at very low speeds. This can be seen from the shape 
of the power-speed curve, Fig. 6. In fact, exhaust gas 
production is almost proportional to power. 

Tests to verify these conclusions have been made on the 
differentially supercharged six-cylinder diesel engine from 
which the curves of Figs. 3 and 4 were obtained, Since no 
supercharger other than the Marshall L450 Roots type model 
was available, the results should, of course, be compared with 
those of Figs. 3 and 4, not with Figs. 5 and 6. Fig. 7 shows 
the measured consumption curves, taken at constant speed, 
and Fig. 8 the maximum torque plotted against speed. In 
Fig. 7 the consumption and excess-air curves of the non- 
supercharged engine are also represented. ‘The trolley 
motor curve, from Fig. 6, has been added to Fig. 8. 

An Eberspiicher turbo-blower was employed because it is 
inexpensive and simple. It was a normal series production 
unit and was in no way adapted for this special application. 
The principal aim of these tests was to demonstrate: (1) that 
the use of the power that would otherwise be wasted in the 
exhaust gas considerably improves the fuel consumption 
and makes it possible to obtain, with an ordinary Roots 
blower, torque values almost as high as with a Lysholm type 
supercharger. (2) that with an ordinary diesel engine even 
with rather small excess-air values, and with a short valve 
overlap period, high b.m.e.p. values are obtainable without 
overheating and without special pistons and piston cooling. 

Indeed, in tests from which the curves of Fig. 7 were 
obtained, even at the higher measured points the exhaust 
temperature never exceeded 1,300 deg F. This temperature 
has been proved, in 500-hour tests, to be admissible with 
the Ricardo Comet III combustion chamber. It is, in fact, 
relatively low, considering the test conditions, because the 
excess-air factor at the highest b.m.e.p. went down to 1:25 
at 800 r.p.m. and 1-35 at 2,000 r.p.m. Hence, the allowance 
of no less than 1:8 excess-air for the calculated maximum 
torque values, in Fig. 6, is excessive in this application, It 
follows that the engine arrangement from which the 
curves of Figs. 5 and 6 were obtained will, under all normal 
conditions, run at moderate temperatures. 

Between 800 and 1,000 r.p.m., this diesel engine is slightly 
inferior to the trolley motor but, at higher speeds, it is 
generally better. ‘The fuel consumption of the turbo- 
charged engine is almost the same as that of the non-super- 
charged unit, and apparently better than that of Fig. 6, 
With a small sacrifice in fuel consumption, it would have 
been possible to obtain a greater torque than that of the 
trolley motor, even at low speed. For a given specific fuel 
consumption, the highly supercharged diesel engine gives, 
on the road, an average fuel economy better than that of the 
non-supercharged engine, since the abolition of the gearbox 
or torque converter alone represents a marked saving. 


Measured consumption curves, taken at constant speed,with an Eberspacher turbo-blower 
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After dismantling this engine, it was found that 
were in a perfect condition. ‘Two of the piston 
tioned vertically across the combustion chamber 
and the after-run-hardness was measured at four p: 
Fig. 9. 

(A) 


ntre, 
ints, 
Near the hottest point (the nose) of th istion 
chamber cavity; 
Just below the 
chamber cavity; 
Above the first ring groove; 

On the inner face of the gudgeon 
pin eye. 

For the purpose of comparison, the 
same type of piston from an ordinary 
truck engine that had run only 14,000 
miles of normal long distance service, 
was measured in the same manner. 
Table II gives the results in terms of 
Brinell hardness. The original hardness 
of the piston is, of course, that of 
point D where hardness changes do 
not normally occur. As regards the 
other points, in spite of the small 
excess-air factors allowed in this special 
case, there is no essential difference in 
loss of hardness as between the ordin- 
arily loaded piston and the heavily 
overloaded one. 


(B) combustion 
(¢ 4 
(D) 


Road performance 

Endurance 

For road and endurance tests, the 
first assembly ever constructed on this 
differential-drive principle was taken 
off the test benck early in 1953 and 
mounted, without any change, in a 
Berliet GMD chassis. An illustration 
of the supercharger in a chassis is 
shown in Fig. 10. It ran 80,000 miles 
without any trouble or loss of power. 
Then the valves were reconditioned to 
improve starting, although they were in 
good mechanical condition. The 
average wear of the cylinder liners was Fig 
measured, without taking out the ‘Pee? 
pistons, and was found to be 0-002 in 
on the diameter, After this, the truck 
was again put into service and is still running ing far 
exceeded 100,000 miles without any troubk Chis is 
characteristic of the exceptional reliability of differentially- 
supercharged engines and the precision with w design 
for a given performance is possible. To the aut! know- 
ledge, this vehicle is the first to incorporate a differentially 
driven supercharger. 

A second vehicle, equipped with a similar insta 
a broken valve spring cover after 25,000 miles. ‘I 


on, had 
rupture, 


Fig. 10. The differentia 


“ jaximum torque plotted 
f he engine with an Eberspacher 
turbo-blower 
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which was not in any way due to differential-supercharging, 
made it necessary to dismantle the engine to take out all the 
dispersed metallic particles. No wear at all could be 
detected in the piston ring grooves or on the piston rings, 
and the liner wear was negligible. 
The average fuel consumption of these vehicles was slightly 
better than that of the ordinary non-supercharged vehicles of 
the same type doing similar work. 
It was more than 10 per cent better 
than that of vehicles with directly 
driven superchargers in identical service 
conditions. This improvement in 
fuel consumption was obtained in spite 
of the gain of power due to differential 
supercharging; moreover, neither a 
hydraulic clutch nor a torque converter 
was used, 


Details of road behaviour 

The following statements were in- 
cluded in the road test reports: 

(1) The response to the accelerator 

pedal is immediate; 

(2) There is no smoke in the ex- 
haust, even at maximum 
acceleration; 

With full load, ordinary trucks 
are easily outpaced, especially 
on hill climbing; 

The blower noise is almost 
imperceptible, and could easily 
be entirely suppressed. 

On down-hill or straight way running 
without power, a depression of 7 Ib/in* 
absolute, can be built up in the pipe 
between blower and engine. Thus, the 
blower acts like a discharge turbine, 
cooling the air and the cylinder walls, 
which perhaps have been previously 
subject to high temperatures during the 
up-hill climb. On long down-grades, 
the inlet temperature falls to 10 deg F 
below ambient temperature. At normal 
loads, very low vehicle speeds can be 
reached in direct gear. With ordinary 
engine arrangements, at very slow 
speeds in direct gear, the engine tends 
to run irregularly, and jumps and vibrates unless a hydraulic 
coupling is employed or the gears are suitably low. 

With differential-supercharging, a spring element is 
needed in the supercharger drive to allow for the wide 
variations of angular velocity of the drive. It can be of small 
dimensions because the supercharger requires relatively 
little torque to drive it. This elastic element, together with 
the air cushioning effect of the supercharger, absorbs the 
irregularity of the drive of the engine, thus allowing the 


against 


y driven supercharger installed in a Berliet chassis 
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vehicle speed to be 
reduced to a low 
level. The same 
effect cannot be 
obtained with a 
direct-driven 
supercharger, 
since the reaction 
of this type of 
drive on the engine 
is insignificant. 


Road speed 

diagram 

The speed of a 
direct-driven 
supercharger 
bears a direct re- 
lationship to the 
engine speed and 
the boost pressure 
is a known func- 
tion of it. There- 
fore, no questions 
arise as to its 
performance 
under road condi- 
tions, This is not so with a differentially-driven supercharger 
with which boost pressure and blower speed can vary 
indefinitely. 

To define these variations, it is useful to draw speed 
diagrams as shown in Figs. 11 and 12. These diagrams are 
for the engines of Figs. 3 and 4, and Figs. 5 and 6, respec- 
tively. In the speed diagram, the output speed n,, of the 
torque divisor, which is in direct proportion to the vehicle 


Fig. 9. A piston sectioned for hardness 
testing. The indentations made by the 
hardness tester can be seen at A, B, C and D 


| ] 


4000 








c 


A reduction factor n 


Cc Engine torque f 

Fig. 11. Speed diagrams. The distances m, ¢ and d are proportional 

to the gross power, loss of power to the supercharger, and net 
output respectively 


c 


speed, is indicated on the horizontal scale. On the vertical 
scale, the supercharger speed, m,, is indicated. The motor 
speed, n,,, can be read on a third slightly inclined scale. 
Thus, for each point of the speed diagram, the three speeds 
ny, n, and n,, are well established 

Theoretically, any point of the diagram presents a possible 
combination of the three speeds in question, but in practice, 
the field of possible road-operation-points is limited, which 
means that in road service the supercharger speed is limited 
and over-speeding cannot occur. To find the limits of the 
field of operation, the lines of constant boost pressure must 
be traced on the speed diagram. Along them, the engine 
and output torque vary but little. These boost or torque 


TABLE Ii 


Ordinary 
service 
piston 


High 
supercharge 
piston 2 


High 
supercharge 
piston 1 


74 
65 
y5 


117 


6 
85 
107 


121 


lines have a slightly ascending character, and are based on 
equations 3 and 24 in the Appendix and the measured 
characteristics of the supercharger. ‘The field of operation 
is now defined as between the highest admissible engine 
speed line on the right, the maximum boost pressure line at 
the top, the lowest engine speed line on the left, and the 
minimum possible inlet manifold pressure at the bottom. 
The maximum boost is determined, of course, by the 
maximum fuel quantity delivered per stroke. 





Supercharger speed n Transmission shaft speed 


Fig. 12. Speed diagram of the engine with a Lysholm supercharger 
The upper limit of the field of operation is indicated by the fine 
DEFG 
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The relation between engine gross power, | 
to the supercharger and the net output, can be 
for every point of the diagram by the simpl 
operation indicated by the dotted lines shown 
The distances m, c, and d are mutually in the san 
Maximum output speed can only be attained n the 
supercharger is stopped, and it is given by the intersection 
between the maximum engine speed line, 2,000 r.p.m., and 
the horizontal scale. This is 2,000f, where f i luction 
factor, see the Appendix. 

Since, in the field of operation, the 
supercharger speed cannot fall below 
a certain minimum value, the theo- 
retical maximum output speed is only 
approached but never attained. Thus, 
the loss of power to the supercharger 
drive entails a forfeit of a smaii per- 
centage of maximum output speed. 
However, this does not matter since it 
is largely compensated for by the fact 
that there is no loss in engine torque 
to the blower drive as in the ordinary 
direct-drive supercharger assembly. 

In Fig. 12, the lower limit of the 
operation field is not indicated. The 
upper limit is defined by the line 
DEFG. This is also the line of maxi- 
mum torque for the different speeds of 
the vehicle. The section from D to E 
applies to the condition of starting 
without a clutch and between E and G 
to maximum acceleration. 


power 
rmined 
ymetric 
Fig. 11. 
reiation, 


Fig. 14 
ence Det 


Braking “~~ 


Braking with differential super- 
charging at first sight appears to be a seriou 
This is because there is no gearbox, but on! 
instances, an overdrive gear, which would not n 
engine over-run torque sufficiently for braking. | 
this problem can easily be solved by increasing 
over-run resistance itself. 

» Exhaust braking, as currently applied, doubles t! rdinary 
engine over-run resistance, and the exhaust back-pressure 
reaches a value of about 35 lb/in*. This is the « nt of a 
total resistance m.e.p. of about 60 to 75 lb/in ough it 
varies with engine speed. Since the engine can, v ut any 
trouble, withstand an m.e.p. of at least 250 Ib/i: much 
higher temperatures, it is only lightly loaded by m.e¢.p. 
of 70 Ib/in* at low temperatures. 

High over-run torques can be simply obtained by modifica 
tion of the ordinary exhaust brake. This modification is the 
subject of a patent. In conventional exhaust brake installa- 
tions, the exhaust back-pressure is limited principally by 
the fact that the 
back-p 
comes 
spring for 
the valve 
seats, T) 


problem 
some 
tiply the 
| nately, 
engine 


Over- 

valve 
ind lifts 
m their 
ormally 

back- 
pressure about 
5 lb i! Above 
this pr uN the 
compre 1 gas be- 
gins 1 cape 
through t ylinder 
to the inlet manifold. 

Fig. | ws the 
author’s device for 
the prevention of 
uncontr valve 
opening while the 
exhaust brake is in 
operati The 
exhaust ' prings 
are encl 1 in an 
air-tight hamber, 
which 1 nnected 
to the ex ist Mani- 


occur 


J 
Pe | 


— tte eo ++ ere ee ¥ 
. ey 
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ry 


Fig. 13. Device for the prevention of 

uncontrolled exhaust-valve opening while 

the exhaust brake is in operation. P is 
the connection to the exhaust manifold 


Engine over-run m.e.p 
Exhaust back-pressure 
gram showing the interdepend- 
engine 
ind exhaust back-pressure 


SEPTEMBER 1955 


fold by the pipe, P. Thus, the exhaust pressure is communi- 
cated to this chamber to balance the pressure on the other 
side of the valve head, so that the valves remain closed. 

With this arrangement, exhaust back-pressures of as much 
as 200 lb/in* can be obtained. The clearance between the 
valve spring retainer and the hardened bore of the spring 
housing is sufficiently large to present no problems in a 
normal series production; it, nevertheless, gives a satisfactory 
Since the device was first applied to the engines, 
breakage, wear, carbon build-up nor 

lubrication difficulties have been 

experienced. 

Fig. 14 shows the interdependence 
between engine over-run m.e.p., given 
on the vertical scale, engine r.p.m., on 
the horizontal scale, and exhaust back- 
pressure represented by the equidistant 
constant pressure lines. The b.m.e.p. 
representing the maximum power out- 
put of the non-supercharged engine is 
also indicated as the dotted curve. 
At 200 Ib/in* back pressure, the 
over-run m.e.p. is 24 times the 
normal drive b.m.e.p. This is generally 
adequate for braking purposes with 
a fully loaded truck, even on steep 
down-hill gradients. The transmission 
efficiency on over-run is, of course, 
lower than under normal drive condi- 
tions; this adds to the effectiveness of 
exhaust braking. Thus, 250 Ilb/in’ 
over-run m.e.p. of the motor corres- 
ponds to about 350 Ib/in? at the wheels; 
needless to say, the transmission ratio 
has to be taken into account. 

The braking force is equivalent to that of a normal non- 
supercharged engine in 10:1 gear. It can be maintained at 
constant efficiency indefinitely, as all the energy absorbed 
is readily disposed of by the coolant and radiator. A simple 
regulator can be incorporated to maintain the exhaust 
pressure automatically at a fixed value, independent of 
the vehicle speed. This value can be varied by means of the 
hand lever of an ordinary brake control valve. Thus, the 
differentially supercharged engine can be given the same 
braking performance as an electric trolley motor. 


seal, 


neither seizure, 


over-run m.e.p., 


Starting from rest 

Differential-supercharging enables the vehicle to be 
started off from rest without mechanical gear shifting or 
the use of a hydraulic coupling. In Fig. 12, the condition 
when the vehicle is at rest and the engine idling, without a 
clutch disengaged, is indicated by point D. Under these 
conditions, the supercharger would rotate at 4,250 r.p.m., 
but an unattainably high boost would be necessary to satisfy 
the laws of continuity of air flow through supercharger and 
engine. This is because at point E the blower gives 56 lb/in* 
boost at the same idling speed, and this boost would continue 
to increase from E to D 

If an ordinary clutch, which would normally be disengaged 
at point E, is not fitted, a release valve can be employed to 
limit the boost. A suitable valve is incorporated in the 
layout shown in Fig. 15. The valve can be actuated by a 
lever coupled to the accelerator pedal. A second valve is 
incorporated to open automatically to prevent the engine 
from stalling if the pressure becomes excessive. 

When the accelerator pedal is in the slow-running position, 
the release valve is free to lift off its seat and the air delivered 
by the supercharger at 4,250 r.p.m. can escape. Therefore, 
the engine has to do no more than offset the mechanical 
losses of the supercharger delivering at very low boost 
pressure. To reduce the noise, the escaping air must be 
discharged through the engine silencer. 

The fuel injection pump should be equipped with an all- 
speed governor, regulating the engine speed according to the 
position of the foot pedal. Engine speed is not directly 
influenced during the initial stages of the movement of the 
foot pedal from the slow running position. Instead, the 
release valve is forced down progressively, so the boost 
pressure gradually builds up, while the governor of the 
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Fig. 15. Layout for a compounded differentially supercharged diesel 


engine and gas turbine 


injection pump regulates the quantity of fuel supplied to 
maintain approximately the idling speed. Simultaneously, 
the engine torque output increases and, whether or not the 
vehicle starts, the torque continues to increase up to the 
maximum value that is obtained at the end of the initial 
stage of the pedal travel. In Fig. 12, this value corresponds 
to an inlet manifold pressure of 56 lb/in’. The automatic 
relief valve spring is adjusted to blow off at this maximum 
pressure. 

At this stage, a b.m.e.p. of 300 Ib/in* is developed, that is, 
three times the maximum torque of the non-supercharged 
engine at normal running speeds. This is sufficient for 
starting in direct gear, even in adverse conditions. However, 
if a greater torque is required for starting, a gear with a 
2:1 ratio should be incorporated. But, for trolley-service 
conditions, this is not necessary, as the highest engine torque 
obtainable is greater than the maximum trolley-torque. 

After starting, the line D to E in Fig. 12 will be followed 
to obtain maximum acceleration. At point E, the release 
valve is, closed; this is at the end of the first part of the pedal 


Theoretical relationship between engine torque 
and inlet manifold pressure 


Fig. 17 


stroke. Further depression of the pedal has no effect on the 
release valve, but the engine speed is increased in the normal 
manner until the maximum speed is reached. 

If the engine is likely to be required to idle for long periods, 
a small mechanical clutch can be incorporated in the super- 
charger drive. It can be so arranged that it engages auto- 
matically when the accelerator pedal is depressed. The 
provision of a release valve enables the vehicle to free-wheel. 
This leads to a considerable improvement in fuel consump- 
tion, and has not the disadvantages of a mechanical free-wheel. 
The release valve has to be closed, of course, when the 
exhaust brake is in operation. 


Cooling and torque control 

For acceleration during short periods, conventional cooling 
arrangements are adequate. However, for long up-hill 
runs a special fan drive, coupled to the supercharger, is 
necessary. Then, the fan speed will increase as the engine 
output is increased and slow down when the load is reduced. 
This has the advantage that at high engine speeds and light 
loads, engine power is not wasted unnecessarily in driving 
the fan. 

Since the torque transmitted to the wheels is a regular 
function of the inlet manifold pressure, a torque indicating 
instrument, in the form of a simple manometer, can be 
installed in the driver’s cab. The curve in Fig. 16 shows the 
theoretical relationship between engine torque and inlet 
manifold pressure... Torques measured as in Fig. 2, at 
different engine speeds on different days and with different 
atmospheric conditions, have been superimposed on this 
curve. It can be seen that the agreement between the 
theoretical curve and practical measurements is good and is 
reliable enough to enable adequate control of engine torque 
to be maintained, 


Performance at altitude 

To maintain the sea level engine power at altitude, it is 
necessary, with direct supercharging, to provide a multi- 
stage gear or an infinitely variable speed-ratio change device 
in the blower drive. With differential supercharging, this 
problem can be readily solved by incorporating a small 
hydraulic torque converter in the blower drive. The author 
is of the opinion that this converter can be designed so as to 
change its torque ratio automatically to suit the altitude, 
This design could be compact and inexpensive if used in 
conjunction with a high speed centrifugal blower. Pre- 
liminary calculations indicate that small variation of the 
converter torque ratio between 1°2:1 and 1°4:1, is sufficient 
for all conditions, even on{the® highest accessible mountain 
roads. 

In this application, the centrifugal blower has a number of 
advantages over the displacement type of blower Its 
adiabatic overall efficiency is considerably higher, so the 


Relationship between G —Ab,/(1~p) and A, for the Berliet engine 
with Ricardo Comet Ill combustion chambers 
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specific fuel consumption would be much lower. Because 
of its inherent characteristics, the centrifugal blower is 
well suited to differential supercharging. One of these 
characteristics is that if it is designed for a maximum boost 
of, for instance, 60 |b/in’, at a low engine speed, its output 
at high engine speeds is not grossly in excess of requirements 
as is that of a displacement blower in the same type of 
installation. Another is that as the engine speed is lowered 
the excess-air factor increases constantly, in a much more 
marked manner than with a displacement blower 

So far as future development is concerned, differential 
supercharging offers possibilities for application to 
compounded engines, Fig. 15. In the layout shown in 
this illustration, the arrangement of the torque divisor 
elements has been modified, as compared with Fig. |, but 
this is only of secondary importance. An additional! shaft, t, 
driven by a gas turbine, T, has been added to the assembly. 
This is not a component of the differential but 
drives the output shaft A through a reduction gear. The 
gas for the turbine comprises the exhaust gases of the diesel 
engine and excess-air delivered by the differentially-driven 
supercharger. A valve, L, controls the flow of the excess-air 
to the turbine. It is preferable to use a centrifugal wer for 
this application. A small combustion chamber can be 
introduced, between the blower outlet and turbine inlet, to 
increase the quantity of gas and the power output 

Control of this compound engine can be effect: 
single pedal. A maximum torque output, Jen times tha 
non-supercharged engine, might be realized, and the total 
fuel consumption should be better than that of diesel 
electric power installation. The overall efficiency of the 
engine and entire transmission system would probably be 
unequalled by that of any other type of power unit with 
similar torque characteristics. 

The main difference in cost as between differential and 
direct drive supercharging lies in the actual drive gears. 
The torque divisor unit is of small dimensions and the gears 
can be manufactured simply by shaving the teeth: grinding 
is unnecessary. In mass production, the cost of the torque 
divisor would be between a third and a half of that of the 
displacement supercharger itself. Its cost would be to some 
extent offset by the simplification of the engine crankcase 
and the elimination of the direct drive gears and shafts 
themselves. The net result is that the additional cost would 
be an amount equivalent to about a quarter of the price of 
the supercharger. Thus, the cost difference between the two 
systems is between 133/125 and 150/125. 
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APPENDIX 


Brief résumé of differential-supercharger-drive theory 
establishment of consumption curves. 


I—Symbols 


ind the 


(a) Motor 

Cylinder capacity 

R.p.m. 

Torque, disposable 

B.h.p. 

Indicated specific fuel consumption 

Effective specific fuel consumption 

M.i.p. 

B.m.e.p. 

Mean cylinder pressure on inlet stroke 

Crankcase pressure 

Mean mechanical friction pressure, obtained 
by motoring without valves 

Mean effective induction stroke pressure hes 

Ib/in* 

Fan drive torque 


(b) Supercharger 

Displacement /rev, or max theoretical flow/rev V 
R.p.m. 

Drive torque 

Drive power 

M.e.p. 


(c) Compression and Combustion 
Theoretical combustion heat introduced per 
cycle 


b,, Ib 
H,, B.Th.U/Ib 
A 


L, ib/Ib 
R, in/deg K 
Aga in 


Fuel quantity consumed /cycle 

Lower calorific value of fuel 

Excess air factor 

Theoretical air weight Ib of fuel 

Gas constant 

Theoretical adiabatic compression work Ib of air 


(Heg= Pee. RK. Tr) 


(d) Air and gas conditions 

Engine inlet temperature Ti, Tims deg K 
Supercharger inlet temperature , .. TL, deg K 
Supercharger outlet temperature x - Th TL,» deg K 
Exhaust gas temperature, after motor > hee GO F 
Engine inlet air pressure i _ Pt mt Ib in? 
Supercharger inlet air pressure Plo | 
Supercharger delivery pressure PL» Jongg ib in*® 
Air weight/unit volume at moter inlet Yims Ib/in*® 
Air weight/unit volume at supercharger inlet. YLos Ib/in*® 

Air weight/unit volume at supercharger outlet ¥Le> tb/in® 


(e) Supercharger drive 
R.p.m, at torque divisor principal outlet oe * 
Transmission ratio between engine and super- 
charger: 
for ordinary drive : iy" - i 
for differential drive ; I:k 
Torque at principal outlet of torque divisor Ca, Ib-in 
Torque ratio between inlet and principal outlet 
of torque divisor “m 
€4 
Primitive ¢ of ring gear 
Primitive ¢ of sun gear 
Primitive ¢ of supercharger drive gear. 
Primitive ¢ of supercharger driven gear 


(f) Coefficients 

Efficiency of torque divisor 

Indicated efficiency of engine 

Total adiabatic efficiency of 
(mechanical losses included) 

Exponent of polytropic compression .. 

Volumetric efficiency based on inlet conditions 

Volumetric efficiency of engine ; 

Volumetric efficiency of supercharger 

Mean pressure ratio during engine induction 


0-75) 


Engine load losses coefficient (gives, when 
multiplied by m.i.p., the additional losses due 
to load; generally equals 0-05) ie ; p 


supercharger 


stroke (average value 


Il—Theory of differential supercharger-drive 


Torque divisor lay-out 

The lay-out of the torque divisor is determined by two basic 
constant factors, k and f, where the definition of & is: 

h=Cm|C, 

An ehesuntive elie for k is used when the fan-drive is 
taken from the supercharger shaft and not from the engine shaft. 
It is: 

k Cm/Co tT Ce 
The practical significance of k is: 
k d, d, 
d, d, 
that is, & is the transmission ratio between supercharger and motor. 
The definition of f is: 
f Cm! Ca 
and its practical significance, when the motor M is coupled to 
B (see Fig. 1), 


v ‘ . 
In other words, / is the transmission ratio between principal 
outlet of the torque divisor and the engine. 
The basic equation of the torque divisor is: 


na 
n.~=hk (1% “) 
It gives the values for the establishment of the road diagram. 
From it the following important formula is obtained: 
Ne k,, 2 
a. f (1 k ‘ -++(2) 


n, . . . 
where - is the speed ratio between the principal outlet of the 


m 


torque divisor and the engine. 
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Then: 
k, =e 1V,y Pim TL. yp, 
a ae 2 a ee ees 

where k,, is the supercharger:engine speed ratio, which is constant 
in the case of the direct-driven supercharger. 

Equation (3) is only for 4-stroke engines, and k,, does not vary 
excessively with boost pressures pz,,. 

In the lay-out described, k,, is at least 6 times smaller than k. 


(3) 


d 


. n 
So it can be seen that a almost constant. In fact, it differs 


from f by only 5 to 15 per cent. 


Choice of f and k 

f can be chosen arbitrarily by the designer to suit the general 
constructional arrangement. In no case does it influence the 
operation of the engine or its torque curve. 

For 4-stroke engines of the special lay-out described by the 
author, k& is obtained from the following basic equation: 

k 1 p,q max V, (4) 

2 P-- max V, : 
where: 
1 23-8 10%a,, pr» max 


L K Thy + d Pr max (5) 


Pea Max p, Pow 


G 


min 


¢ n 
“s Plo = [ Cie OS ) = 1] (6) 
Ne n—1 Plo 
In ordinary conditions the pressure loss in the pipe between super- 
charger and engine can be neglected and: 
Plim=PLe= PL 
is independent of the supercharger speed, and therefore is not 


and: 


Pee Max 


a, 
Ne 
needed for the calculation. 
p’,is reduced to engine speed when maximum torque, corres- 
ponding to p,, max, is obtained. Since the differential system 
provides the maximum torque at lowest possible engine r.p.m., 
p’, need be determined only for this speed. It is obtained from: 
11+-2 x 10~-* n,,? (average) (7) 
d comes from the formula: 
d=1—10-* py, n,,(1°5 
In general, d~ 0-75, 
The term G represents the expression: 


Ab 


2:35 10 * or, (8) 


l—p 
ib 


Amin i 


and G,,,,, corresponds to 
P 

The value of G,,,,,, is for the smallest excess-air factor permitted 
at full torque at lowest permissible engine speed. 

G is determined by direct measurement without any knowledge 
of b, and p. 

G is dependent on A and is obtained from an empirical curve. 
Such a curve, established for the type of engine under discussion, 
is reproduced in continuous line on Fig. 17 (the dotted line ia 
this illustration is only a maximum limit, for 800 r.p.m.). The 
curve does not vary much for engines with similar combustion 
systems and of similar mechanical construction. 

n can ordinarily be taken as = 1°4 and 
0-875 for supercharged engines. 

14:5, 


« 
ma) 


L generally is assumed to be 


III—Calculation of consumption curves 


The following basic formula lead to the final equations for 
consumption curves: 
DP, Vn=9,330 4 Qn (9) 
Yr b, H,, (10) 
i Yim % 
bn AL 
from (9), (10) and (11) 
p, ~9,330 a in “o 
Then: 
n, H,, 6, 2,550 
and from (12) and (13): 
p= 23°8 » 15 YLm 
Now: 


Pim 
YLm R Tin + 


hence: 


74.25 6 Im Pim 
p, = 23-8 x 10 \b, LRT, 
(a) For normally aspirated engines: 
P. (1 P)Pi Pe Pog t AP im 
From (16) and (17): 


l nan, 108% _ Pim 
Pe G 238 x 1087 R Ty, Pr Poot Aim 


Now: 
b, = Pt Pa 


e 


(19) 
P. 
Thus, from (16), (18) and (19 
73.2% ]06 2m Plm l 
b= 23810" PRT 

For normally aspirated engines a,, is about 0°8. 

From the formule (18) and (20), the total power, torque and 
consumption curves of normally aspirated engines can be calcu- 
lated by assuming different arbitrarily chosen values of A, and 
taking G from Fig. 17. 

(b) The calculations for directly supercharged engines are 
different because of the loss of power to the supercharger, This 
is accounted for as follows 

l 94. ¢ Om 

Pe G28 10 L 

a, PlLm T1 (21) 

on Pee at) 
Thm Pi 


n-l 
a, n PL (22) 
Pec " Plo n l [ Pl ‘) . 1] 


The equation (20) is also valid, for the determination of 6,, 
for directly supercharged engines, and is obtained from (21). 

To establish the curves for directly supercharged engines, 
first k,, and the function py, = Pi» ~ PL =f (n,,) must be known, 

k,, comes directly from equation (3) by introducing the required 
PLm max tor n,, max, 

pPi~f(n,,) can then be found easily for the different engine- 
speeds by algebraic approximation, using formula (3). In this 
formula 7',,, is obtained from 

Tim™= Tie ~-41 (23) 

where 4T represents the temperature difference due to the cooling 
of the compressed air between the supercharger outlet and engine 
outlet. 

T,, comes from 


, 
Tre To aI Pus | 24) 
” PL P 
(c) For differentially supercharged engines it is not necessary 
to take the supercharger losses into account in the calculation of 
Pea. Hence, the formula for the normally aspirated engine holds 
good: 


(20) 


Pim 
RT: Pr Pow 


+ dPim 
wherein: 


a 


l, m PLm 
23'8 of ; ) ) (18 
Pea G SIO IM 1 RT i Ph Pee 


dp = 


But the equation for b, is now 


22. 6 %m Pilm l (95) 
b, = 23-8 x 10 LRT... a | 25 
ph a, Tin Of p 
Equation (25) is identical to (20) when applied to directly 
supercharged engines. 

The characteristics of the differentially supercharged engine 
cannot be determined from equations (18) and (25), because 
Pim PLe@ PL» Which varies with p,, 

Therefore, first assume different, arbitrarily chosen values of 
Pim PLe™ PL- 

Then determine p,, from (22). 
Next, obtain p,, from: 
‘4 


J 
Pea 2 Pe V k 
rh 
hk, of course, is determined in section II of this appendix 


Now determine G from (18) and A from Fig. 17. 
Finally obtain b, from (25). 


IV—Experimental determination of p, and G 


From (18) 
Pe=M ¥im—Pe Poo (27) 
where: 


M > 23:8 x 10° “"4+dR TL, (28) 


It can be seen that M and p, can be readily determined by 
measurement of p, as a function of y,,, on an engine with a separ 
ately driven supercharger. The term y,,, is the known air 
weight/unit volume at the engine inlet. For these measurements, 
TL» must be constant. 

The angles of the inclined straight lines obtained, in relation to 
the air excess factor A, are equal to the tangents M, so therefore 
M is obtained as a function of A, From (28), G is determined as a 
function of A. 

By extending the inclined straight lines to their intersection 
with the ordinate y,,, <0, and by measuring the distances of the 
point of intersection from the origin of the co-ordinate system, 
p, can be obtained for the different engine speeds. 

All straight lines of equal r.p.m. but different A originate at 
one intersection point on the ordinate, and all straight lines of 
equal A, but different r.p.m., are parallel to one another. It is 
also possible to determine p, in a different way, that is, by motoring 
the engine without valves 
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AMERICAN MACHINE TOOLS 


Some Interesting Recent Developments 


years there has been a 

tendency for interest in 
American machine tools to 
be focused almost solely on 
automatic transfer machines. 
Because of the great pro- 
duction and labour saving 
potentials of these machines 
and the technical ingenuity 
exercised in their develop- 
ment, this interest is under- 
standable, but it should not 
be allowed to obscure the 
fact that developments in 
single machines are still of 
greater importance. Some 
conception of the way in 
which standard American 
machine tools are develop- 
ing may be gathered from 
this brief survey of some of 
the exhibits to be dis- 
played at the fifth National 
Machine ‘Tool Show spon- 
sored by the National 
Machine’ Builders Asso- 


ciauion, 


[: the past two or three 


Fig. 1 


Thread miller 
A semi-automatic thread 
milling machine developed by the 
Hanson-Whitney Company is illus- 
trated in Fig. 1. This machine is 
completely hydraulic in operation and 
includes a pump and hydraulic motors 
for actuating the work head and the 
cutter head, The use of hydraulics 
allows rapid traverse to be employed 
in conjunction with balanced cutter 
speed and work speed so that optimum 
cutting conditions may be employed 


Fig. 2. 


HoBlique helical gear hobbing machine 


Hydraulic 


for every application. To facilitate 
machining special alloys, the spindle 
speeds are infinitely variable within 
the normal cutting § range. The 
standard machine is available with 
internal or external cutter head and 
will produce internal or external, 
straight or tapered threads up to 4in 
diameter 

Once 


automat 


et-up, the machine is semi- 
in Operation and all controls 


Fig. 3. 


semi-automatic thread milling machine 


are easily accessible. The 
Hanson-Whitney features of 
interchangeable lead cams 
and cross feed cams are 
retained in this new 
machine. Among the special 
design features are:— 

(1) All hydraulic pump and 
coolant pump equip- 
ment, including extra 
capacity fluid supply 
tank, is enclosed within 
the base and arranged 
for easy maintenance. 

(2) The hydraulic collet clos- 
ing mechanism is faster 
in operation and has a 
hole through the centre 
to accommodate long 
shafts. 

(3)A tachometer indicates 
cutter head speed and 
warns of dull cutter by 
reduction in r.p.m. 
reading. 

(4) The cutter spindle is 
mounted in taper roller 
bearings to permit heavy 
cuts at high speeds. 

(5)The workhead spindle 
collet is of 2in capacity. 


Gear hobbing 

A new helical gear hobbing machine 
by Gould and Eberhardt, Inc., the 
10HQ HoBlique, shown in Fig. 2, 
incorporates many interesting features. 
It is a machine of compact design and 
high speed designed for large quantity 
production. Probably the outstanding 
feature of the machine is the manner 
in which the hob is fed tangential to 


High speed universal gear hobbing machine 
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Fig. 4. 


the helix of the gear being cut with 
either of two basic cutting cycles that 
are available. One, the TrilLineal 
feeding cycle, provides three feed rates 
in series, two successive fast enter 
feeds followed by hobbing feed; the 
other comprises a Quadricycle with a 
fast enter in-feed followed by the 
hobbing feed tangential to the helix. 

The fact that the hydraulically 

operated hobbing feed is in the 
direction of the helix angle, obviates 
the need for a lead screw with its pos- 
sibility of attendant errors. Moreover, 
neither a differential nor a lead cam is 
required, and lead and feed change- 
gears and related calculations are com- 
pletely avoided. Furthermore, hob 
wear is distributed over the complete 
length of the hob, and consequently 
no shifting of the hob is needed; nor 
are long or tapered hobs required. 
The oblique feed results in much 
shorter hob travel. This, together with 
either the two successive fast enter 
feed rates or the fast enter, plus high 
hob speeds, gives very high rates of 
production. 

A fully automatic cycle actuated by 

a single push button is incorporated in 
the HoBlique machine. The operation 
sequence is as follows:— 

(1) Load work. 

(2) Press start button, then 

(a) The work support arm is quickly 
lowered and locked, and at the 
same time the work is clamped. 

(b) If the machine is set for the Tri- 
Lineal feeding cycle, the hob 
rotates and climb feeds at two 
successive fast enter rates, fol- 
lowed by hobbing feed. When 
depth is reached, the hob stops 
and returns rapidly through the 
cut. 

(c) If the machine is set for Quadri- 
cycle feed, the hob rotates and 
in-feeds at fast enter rate to 
depth, followed by climb hob- 
bing feed. At the end of the 
operation the hob stops, is with- 
drawn and returned to the initial 
position. 


No, 11 rotary table surface grinder 
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(d) The support arm quickly elevates 
and the work is unclamped. 
(3) Unload work. 

As this machine is _ primarily 
intended for cutting helical gears 
preparatory to shaving, full advantage 
can be taken of multiple-thread hobs. 
For some applications, the accuracy 
obtained with single-thread hobs is 
suitable for finish hobbing gears in 
one cut. The machine is intended for 
mass production and is adaptable for 
a wide range of right- and left-hand 
helical gears up to 45 deg helix angle. 
Hob speeds up to 550 r.p.m. are avail- 
able and the capacity is from 2} in to 
10 in diameter, 8 to 14 NDP with 6 in 
maximum face width. This machine 
offers excellent possibilities for auto- 
matic loading. 

Gould and Eberhardt will 
exhibit two new high speed universal 
gear hobbing machines, the 24H and 
the 48H, for spur gears, single 
and double-helicals, spline shafts and 
sprockets. The 48H machine is shown 
in Fig. 3. On the 24H machine the 
hob speeds range from 90 to 550 r.p.m. 
and from 65 to 400 r.p.m. on the 48H. 
These speeds permit economical 
operation with regular high speed steci 
hobs at surface speeds of 300ft per 
minute or more, The machines are 
powered by 25 and 30 h.p. motors 
respectively, 

In construction the machines are 
basically similar. The stanchion is 
unusually deep to give rigidity, and is 
adjustable for various gear diameters 
and depths of cut. Spiral bevel gears 
are used for the hob drive, and final 
drive to the hob is through worm and 
gear of Dualead type, with provision 
for backlash adjustment. The machine 
works on the vertical cutting principle. 

As with the HoBlique machine, this 
machine incorporates the Quadricycle 
automatic cutting cycle, and the hob- 
bing feed is so arranged that either 
climb or conventional cutting can be 
employed. The operation sequence 
for climb hobbing is:- 

(1) Load work. 


also 


No. 18C rotary table surface grinder 


(2) Valve handle is moved to lower 
support arm (and clamp work if 
air-actuated clamping is employed). 

(3) Press start button, then 
(a) Hob rotates and in-feeds at fast 

enter rate to depth 

(b) Stanchion and overarm clamp 
and hob feeds up to complete 
cut. 

(c) Hob stops, stanchion and over- 
arm unclamp, and hob _ with- 
draws 

(d) Hob returns to initial position. 

(4) Valve handle is moved to raise 
support arm (if air-operated clamp- 
ing is used, work is unclamped),. 

For conventional hobbing, the opera- 

tion sequence is substantially the same 

as for climb hobbing, but the direc- 
tions of feed and return are reversed 

An automatic hob shift, air-operated, 

intermittently moves the hob axially a 

predetermined distance after com- 

pletion of a specified number of gears 

The standard range of hob shifts is 

0-020 in to 0-200in at increments of 

0-020 in. A wider range of shifts is 

available. Shifts can be either approxi- 

mate or at exact increments for work 
that requires hob centralization over 
the entire hob cutting range. 


Surface grinders 

Extreme accuracy and flatness and 
the high degree of surface finish on the 
work are the outstanding features of 
the new rotary table surface grinders 
produced by Blanchard Machine Tool 
Co. For example, the No. 11 machine, 
see Fig. 4, will grind a hardened steel 
valve plate to flatness within 4 light 
band, that is, to within 0-0000058 in, 
with a surface finish of 14 micro- 
inches. This machine now incorporates 
a power table traverse that is used to 
speed up the movement of the table 
from the loading to the grinding posi- 
tion. This is an especially useful 
feature for production work where 
both loading and grinding times are 
short. 

A period of approximately seven 
years has been spent in developing the 





No. 18C surface grinder shown in 
Fig. 5. By means of an automatic 
cycle control, this machine will accom- 
plish most of the operations ordinarily 
performed by the operator when a 
standard No, 18 Blanchard grinder is 
used. On suitable work, a tolerance 


O keep pact with the increased 

efficiency of power units for 

automobiles, fuel technologists 
are continually seeking for methods of 
improving the fuels necessary to drive 
the engines, But the development of 
improved quality motor spirit brings 
its own problems. One of the most 
important considerations is volatility, 
and in this field the research division 
of The British Petroleum Company is 
at present carrying Out an extensive 
survey. The latest step in the investi- 
gations has been a series of compre- 
hensive road tests in Algeria to assess 
the performance of motor spirit in hot 
climates. A fleet of eight cars was 
used for the tests, which lasted three 
weeks. The cars were: Morris Oxford 
series 11, Ford Anglia, Hillman Minx, 
Volkswagen, Dyna Panhard, Simca 
Aronde, Renault 4c¢.v., and = an 
American Nash Ambassador. 

Briefly, the term volatility refers to 
that property of a fuel which enables 
it to evaporate readily under the con- 
ditions in which an automobile engine 
is normally run. ‘The lighter the 
petroleum fraction, the more volatile it 
is and the more easily it evaporates. 
There are, of course, four main ways 
in which volatility may affect engine 
performance, These are, ease of 
starting, carburettor icing, correct dis- 
tribution and vapour locking tendency. 

In order to have ease of starting, 
petrol must have one fundamental 
quality—sufficient must vaporize on 
the coldest mornings to enable the 
engine to fire. However, against this 
necessity must be balanced the fact 
that a too volatile fuel will give too 
much vaporization, which will cause 
vapour locking in hot climates and 
carburettor icing in temperate climates. 

Carburettor icing occurs when a 
volatile fuel is used in certain atmos- 
pheric conditions, The rate at which 
the fuel evaporates in the carburettor 
cools down the incoming air to such a 
low temperature that the water vapour 
it contains turns into ice, which is 
deposited in the carburettor. This 
upsets the balance of the carburettor 
to such an extent that the engine loses 
power, and may even stop altogether. 
Icing occurs only in cold weather when 
the humidity in the air is high. 

Vapour locking is a much more 
common fault, and it was to find out 
more about this tendency that the tests 
were undertaken. Algeria was chosen 
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duction. After initial set- 
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direct nt circuit to the chuck, and 
then pr the “cycle start” button. 
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Field Investigations by The British Petroleum Company 


ition for the investigations 
offered most of the desired 
a high ambient (air) tem- 
teep roads in the Atlas 
where hill-climbing tests 
irried out, while inland, on 
f the Sahara desert, the cars 
lriven at uninterrupted high 
long distances. 
fell into three categories. 
near Algiers, tempera- 
and full throttle vapour 
lock test vere carried out, while at 
Mount Chrea, in the Atlas mountains, 
there mountainous driving tem- 
perature inveys and vapour lock 
test: I illy, at Bou Saada, on the 
Sahara, 155 miles from 
lubricating oil tests were 
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Vapour lock can best be defined 
change in the performance of the 
resulting from the evolu- 
tion of ipour from the fuel. The 
symptoms are most likely to occur if, 
after a prolonged period of high-speed 
evere hill climbing, the 
nary for a few minutes. In 
litions the fuel system tem- 
rise rapidly, due to radiation 
of heat from the exhaust system, This 
is referred to as a “soak” period 
Petrol i fuel system vaporizes and 
a vapour lock is formed. This may 
result ineven acceleration or, in 
more seriou complete loss of 
power and Vapour 
lock can ul fuel 
system 

Normally, carburettor vapour lock 
is not serious, since it will eventually 
disappear if the fuel pump continues 
to deliver liquid fuel. Fuel pump 
vapour lock, on the other hand, is 
critical because there is no escape for 
the fuel vapour produced, and when 
the volume of vapour exceeds the 
maximum that can be handled by the 
pump, the only method of getting 
the car re-started is by cooling down 
the system. The controlling factor is the 
relative volume of fuel vapour to liquid 
fuel, that the vapour-liquid ratio of 
the fuel 1 certain temperature. 

The vapour lock tests in Algeria 
were in two parts. At Affreville the 
cars were run at full throttle on 
straight stretches of road, then stopped 
and allowed to “soak.” At Mount 
Chrea ¢ cars were driven up very 
then stopped and allowed 
Comparison between the 
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grinding cycle and returns the chuck 
to the loading position. 

Burton, Griffiths and Co. Ltd., 
Mackadown Lane, Kitts Green, 
Birmingham, 33, are the sole British 
agents for the machines referred to in 
these notes. 


two tests confirms that in the majority 
of cars the tendency for vapour lock- 
ing to occur is greater after travelling 
in low gear up hill than after full 
speed on a level road. Although this 
was thought to be the case, it had not 
been confirmed under actual driving 
conditions until these investigations 
were carried out. 

For the full throttle tests, a series of 
special reference fuels was used. They 
were made up of heavy base stock 
with varying amounts of normal and 
iso pentane. The fuels were shipped 
from England in cans _ specially 
designed to withstand a pressure of 
70 Ib and to prevent loss of vapour. 

During the “soaking” period, the 
increase in engine temperature was 
found to be considerable. Generally, 
the increase varied from 15 to 45 degC; 
the average increase was about 
30 deg C. An interesting fact was that 
the rise in engine temperature in 
relation to ambient temperature (air 
temperature) was 1:1 for the fuel 
system and 0-7:1 for the transmission 
oils; the same result as was obtained 
previously in investigations carried out 
in England at lower ambient tempera- 
tures. On an average it was found 
that during the “soak” period, the 
maximum temperature was reached 
after 15 minutes; after that period 
most engines began to cool down. 

A temperature survey was coupled 
with the vapour lock tests. Primarily, 
this was to discover the relationship 
between ambient temperature and 
engine temperatures at various speeds. 
Thermocouples were attached to 
various parts of the cars. They were 
led to a dial mounted on the dash- 
board. By this means it was possible 
to see at any time the temperature of 
up to 20 different points in the car. 

The tests at Bou Saada, on the edge 
of the Sahara, were specifically for 
testing the consumption of engine oil. 
This location was chosen because Bou 
Saada had the required high tempera- 
ture, up to 110 deg F in the shade, and 
because the cars could be driven at set 
speeds for long distances. 

This is only one of a series of inves- 
tigations. The next will be concerned 
with ease of starting, for which a 
certain vaporization is necessary. To 
investigate this, another team of 
scientists and cars will go to 
Scandinavia later this year to carry out 
tests in cold weather conditions. 
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HYDRAULIC VANE PUMPS 


Design, Construction and Development 


HE extended use of hydraulic 
equipment in the construction of 
automobiles has focused atten- 
tion on pump design in regard to 
general efficiency, noiseless action, 
simplicity, durability and adaptability. 
There now exists a large field of 
application, since power _ steering 
hydraulically operated, power-assisted 
braking, forced feed lubrication, fuel 
injection, supercharging automatic 
gear changing, wheel jacking, lifting 
apparatus, door operation, among 
innumerable other important functions, 
now entail the embodiment of an 
hydraulic pump. 
In general, vane type pumps can 
satisfy automotive requirements admir- 














Fig. 1. Elementary vane pump 


ably, particularly because they are 
composed of a minimum of parts, and 
furthermore can be designed to give 
constant or variable delivery with a 
comparatively high efficiency. Practice 
has shown them adaptable as fluid 
pumps, vacuum pumps, exhausters, 
compressors and hydraulic motors. 

The principle on which the vane 
pump performs is of early origin, and 
is diagrammatically illustrated in 
Fig. 1, where it will be observed that 
the construction consists of a rotor 
revolving eccentrically in a casing, the 
rotor being slotted to carry one or 
more vanes designed to maintain 
constant contact with the bore of the 
casing. In operation, as the rotor A 
revolves, the vane B wiii slide in the 
slot D and under the influence of 
centrifugal force make continuous con- 
tact with the casing C. The inlet port 
is at E, and the discharge orifice at F; 
the motion of the fluid and direction 
of rotor revolution are indicated by 
the arrows. 

It is obvious that during a complete 
revolution of the rotor and the vane, 
fluid is trapped in the conchoidal space 


R. Waring -Brown 


between the vanes and the cylindrical 
casing. As rotation is continued the 
volume is diminished and fluid is 
discharged under pressure through the 
outlet orifice. It will be appreciated 
that the volume of fluid moved by 
such a pump per revolution is sub- 
stantially equal to the difference 
between the volume of the pump 
casing and that of the rotor, but it 
should be noted that the elementary 
vane pump, shown in Fig. 1, is not in 
hydraulic balance, although certain 
design modifications can alter this. 

In consideration of the ideal vane 
pump, the following factors have to be 
taken into account:—conslant or 
variable delivery rate, delivery control, 
dynamic and hydraulic balance, sim- 
plicity of construction and reliability, 
beside many other minor requirements 
in regard to manufacture and main- 
tenance, 

It may be of interest to review 
current design and to note the progress 
and development of new ideas. An 
instance of early design originated in 
1886 and still doing duty on automatic 
machine tools, is illustrated in Fig. 2. 
In this design, a rotor A, revolving 
eccentrically in a casing C, is slotted to 
slide on a single vane B, formed with 
a roller end and rocking in a bearing 
D bored in the casing. A modernized 
version of this pump was recently 
adapted to an automobile engine water 
circulation system with extremely 
satisfactory results. 

However, such a pump gives only 
one pumping cycle per revolution of 
the rotor, with a consequent consider- 
able out-of-balance force, due to the 
region of high pressure on one side of 
the rotor. The course of the fluid 
movement from inlet port E to the 
discharge port F is shown by the 
arrows. ‘Total closure of the pumps 
is effected by precisely fitted end plate 
G, which is attached by four screws. 

A variation of this single vane pump 
is illustrated in Fig. 3. This pump has 
the usual eccentrically driven rotor A 
operating in a casing C, but the rotor 
is constrained to move in a definite 
path by means of a vane B, which in 
this design is a fixture in the casing C. 
In traversing its predetermined path 
the rotor, as in the previous example, 
has purely mechanical clearance, and 
has two segments D inserted in the 
rotor A, which slide up and down and 
oscillate slightly in the rotor. Suction 
and delivery take place simultaneously 
at E and F respectively. 

Examination of the two foregoing 
constructions reveals that while the 
rotor itself has mechanical clearance, 
it must at the same time effect a seal 
between the suction and delivery sides 


of the pump. This emphasizes the fact 
that a certain leakage will occur 
between the rotor and the casing, and 
will increase in course of use, depend- 
ing upon speed, pressure and rubbing 
surfaces, to the ultimate detriment of 
efficiency and durability, as wear is 
induced on the rotor. 

Hence it appears that the perfect 
vane pump must embody vanes suit- 
ably loaded at their ups to effect a seal, 
which must be automatically main- 
tained in the interest of efficiency. As 
these pumps may run at 500-3,500 
r.p.m., it will be obvious that rubbing 
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Fig. 2. Single rocking valve pump 
speeds of the vane are appreciable, and 
in consequence the materials forming 
the mating contact must be considered 
in respect of wear 

There is a diversity of opinion as to 
whether there should be any definite 
contact between the vanes and the 
casing. The conventional vane pump 
may have from 2-12 vanes that tend 
to move outward under the influence 
of centrifugal force, which in some 
circumstances could prove to be an 
unreliable or an undesirable method 
of sealing. Hence, it is normal practice 
to arrange springs between each pair 
of opposite vanes to ensure vane casing 
contact at all times. 

At very high speeds the centrifugal 
force pressing the vanes outwards may 
be of a considerable order, and the 
resultant pressure on the small area 
may reach proportions resulting in 
rapid wear and loss of power: con- 
sequently, in some pumps the vanes 
are supported at the outward ends to 
spread the load over a comparatively 
large bearing area. Another line of 
approach has been to obviate complete 
contact between the vane and casing, 














Fig. 3. 


and to rely on a fluid ring set up by 
pump action to effect a seal, but back 
pressure generally tends to force the 
vanes inward. 

Another reliable scheme has been to 
reduce running contact to a relatively 
small amount comprising a track ring 
provided with ports and rotating at the 
same speed as the rotor between the 
vanes and the casing. A_ further 
modification ensuring contact at the 
vane tips consists in arranging fluid 
pressure at the inward ends of the 
vane, which has proven very effective 
in actual practice. The manner in 
which these features are embodied in 
modern assemblies will be shown 
subsequently. 

Fig. 4 illustrates a four vane pump 
utilizing helical springs to ensure 
contact of the vanes with the casing 
throughout their working life. In this 
design the vanes B are made of 
hardened steel securely fastened to 
cylindrical sleeves D, free to slide in 
the rotor A. The opposed vanes are 
separated by the springs E, and are 
thus forced outward against the 
casing C. In some constructions flat 
springs are adopted, but where con- 
siderable movement is necessary, 
helical springs are general. For some 
applications, springs of any type may 
be superfluous. 

In vane pumps where the speed is 
very high and centrifugal force might 
prove detrimental to the durability of 
the vanes, the load is spread over a 
greater bearing area, as shown in 
Fig. 5. Here the vanes B fit in radial 
slots in the eccentrically operated 
rotor A in the normal manner. The 
rotor operates in a cylindrical casing C, 
with the surface of which the vanes 
are maintained at a definite minute 
clearance by centrifugal force. This 
is arranged by supporting the vanes in 
bearings, to institute a definite clear- 
ance between the vanes and the casing. 
The end of the vane is reduced so as 


Autometric single vane pump 
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to fit into a slotted 
bush or bearing E, 
which is carried by 
a segmental block 
F, and is a sliding 
fit in a floating ring 
G at each end of 
the casing C, free 
to revolve on ball 
bearings concentric 
thereto. 

Hence, it will be 
observed that as 
the vanes are car- 
ried around by the 
rotor A, their outer 
edges are main- 
tained at a small 
but constant clear- 
ance by the blocks 
F, which take the 
centrifugal load. 
Friction here can 
be of a very low 
order, particularly 
if plastics material 
is adopted for the 
blocks. Inlet and 
through slots H in the 
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its outer edge describes the essential 
conchoidal curve within the bore of 
the casing C. The way in which this 
is effected will be understood on 
referring to the drawing, since the 
eccentric rotor A revolves in the casing 
about the shaft centre S and the 
driving shaft centre T, and further 
reciprocates on the vane B in guides 
G, formed on the face of the rotor; 
movement is directed by a roller E, in 
a manner which allows the vane to 
rotate within a few thousandths of an 
inch of the casing without actually 
making definite contact. 

The excellent mechanical balance of 
this pump construction is commend- 
able, as will be seen from the force 
diagram. In actual practice two vanes 
are embodied in the assembly whose 
centres of gravity describe the direct- 
ing circle of the conchoid during each 
complete revolution of the rotor, and 
the centre of rotation for each of the 
vanes is thus constantly the centre S 
of the directing circle. Consequently, 
the centrifugal force F of the vane B 
passes through the centre of gravity K, 
and the point S, while the centrifugal 
force of the vane Bl passes through 
the centre of gravity H and the 
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identical point S. 

The mass of the two vanes and their 
speed of rotation being exactly similar, 
these forces are obviously equal; while 
as K and H are diagrammatically 
opposed in relation to the centre S, 
these two centrifugal forces cancel out 
one another completely in relation to 
the rotating mass of the assembly. 

The more or less orthodox vane 
pumps described are not entirely suit- 
able for high pressure operation, owing 
to their lack of hydraulic balance. 
With the conventional vane pump 
where the vanes reciprocate in their 
slots once per revolution, it is fre- 
quently asserted that pressure in the 
pump acts not radially but practically 
at a tangent to the rotor: it must be 
obvious that there is, in fact, a tan- 
gential thrust against the rotor, but the 
radial thrust is still a factor of some 
magnitude and, in consequence, such 
a pump cannot be in perfect hydraulic 
balance. 

Usually these pumps operate at a 
pressure around 1,000 lb/in* and, 
therefore, at very high speeds the 
lack of balance may produce excessive 
vibration. 

To overcome this 
pumps have been designed to be 
double acting and, furthermore, 
hydraulically balanced. An outstand- 
ing example of such a pump is that 
illustrated in Fig. 8, wherein it will be 
observed that the bore of the casing 
is not circular, but oval, the track 
being formed by four circular arcs 
joined by suitable curves, while there 
are twelve vanes. The conchoidal 


problem vane 


Fig. 7. 





Fig. 8. Vickers-Detroit balanced vane pump 
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spaces between the vanes thus 
undergo two cycles of expansion and 
contraction per rotor revolution. The 
track formation is such that it can be 
ground correct to very fine dimensions 
and it offers great advantages. 

As previously pointed out, the usual 
vane pump is affected by pressure 
differences between the suction and 
discharge sides of the vanes, and at a 
point where their motion is most 
critical, whereas in this pump the 
effect of the shaped track is to sup- 
press motion of the vanes over the 
critical portion of the cycle. 

Here we have a pump composed of 
two assemblies; a rotating unit for 
producing movement of the fluid, and 
a housing unit for providing means of 
guiding fluid into and from the rotat- 
ing unit. The rotor A is driven by 
a splined shaft S in the direction 
indicated by the arrow, and has a 
number of slots in its periphery in 
which are slidably mounted high speed 
hardened steel vanes B pressed out- 
ward to follow the bore contour of the 
casing C. The suction and delivery 
connections D and E of the pump each 
communicate with two ports yy and 
xx, diagonally opposite. 

As the vanes B move across the 
inlet port y, the radius of the contour 
increases to create a conchoidal space 
between the rotor A and the casing C. 
Atmospheric pressure acting on the 
inlet fluid forces it into this space, and 
it is trapped between the vanes B as 
they move past the inlet port y: it is 
then carried along in that part of the 
casing C of constant radius to the 
outlet port x, at 
which point the 
radius again de- 
creases and fluid 
is impelled through 
the outlet port. 

Owing to the 
symmetrical con- 
struction, the pres- 
sure area on one 
side is opposed by 
the equal thrust on 
the other side at 
any two. diamet- 
rically opposed 
points; hence 
perfect hydraulic 
balance is achieved. 
A notable detail is 
that the outlet is 
connected to the 
inner ends of the 
rotor slots, the pres- 
sure thereof acting 
under the vanes to 
assist centrifugal 
force to hold the 
vanes against the 
track surface of 
the casing. The 
advantages of these 
various features are 
obvious, but it 
should also be 
noted that _ the 
general construc- 
tion restricts its use 
to constant delivery. 





Fig. 6. Shoe controlled vanes 


However, it is an exceedingly efficient 
and simple mechanism, casy_ to 
maintain, while wear is _ practically 
negligible. Should wear become 
measurable, the vanes will revolve in 
a slightly larger orbit without appre- 
ciable change in performance. 

A vane pump introducing some 
novel features is illustrated in Fig. 9. 
As is well known, such pumps are 
liable to have their efficiency impaired 
by fluid trapped in the bottom of the 
slots in which the vanes operate, while, 
again, high pressure in the pump 
casing may tend to drive the vanes 
inward, thereby permitting fluid under 
pressure to flow to the suction side of 
the pump. In this double-acting pump, 
both of the above tendencies are 
obviated by the provision of an annular 
clearance space placing the ends of the 
vane slots in open communication. 
The pump casing C is formed of 
double eccentricity, and has end walls 
D and E assembled in fluid-tight rela- 
tionship by means of a divided housing 
F. The rotor A is supported in bear- 
ings in the end walls, and is disposed 
centrally in the pump casing, being 
driven by some convenient means, 

In the rotor the vane slots are cut 
with their bottoms at a common radial 
distance from the rotor centre and 
equidistantly apart, being continuous 
along the whole length of the rotor. 
Oppositely extending bores in the 
bottoms of the slots and vanes accom- 
modate helical springs S, which urge 
the vanes into contact with the casing 
bore. 

The end wall D is provided with two 
inlet ports G, alternating with two 
outlet ports H, and communicating 
with the interior of the pump casing 
by means of milled slots. In the end 
wall E is formed an annular depres- 
sion K of a diameter sufficient to 
ensure connection with the ends of the 
vane slots. In operation, as a vane 
moves inwardly in its slot, any fluid 
trapped below it will be displaced to 
the other side of the rotor to a slot 
in which the vane is moving outwardly. 
Thus no energy is expended in com- 
pressing the trapped fluid, while the 
displaced fluid acts to assist the out- 
ward motion of the other vanes, 
thereby giving a positive thrust to 
improve the seal between the vanes 
and the bore of the casing 

In certain cases, an essential factor 
in a vane pump is the control of its 





Fig. 9. Bendix double acting 


output; this may be accomplished by 
various means, Fig. 10 illustrates one 
such scheme, where a vane pump is 
provided with a spring-loaded by-pass 
valve V, which varies according to the 
delivery pressure of the pump to vary 
the quantity of fluid by-passed from 
the delivery side D to the suction 
side E, 

It is established that the sum of the 
quantities of fluid passing through the 
by-pass F, and that due to slip S, is 
practically constant over the delivery 
pressure range. Pressure increase of 
the fluid forces down the small piston 
V, while the spring K may be adjusted 
for position by a screw G. Under 
excessive pressure the top of the 
piston V uncovers the by-pass H; this 
acts as a safety valve. 

It is possible to arrange for a vane 
pump to give variable delivery by 
altering the degree of eccentricity of 
the rotor in relation to the bore, in 
which case it is usual to embody a 
separate track ring. 

Fig. 11 shows such a construction, 
where there is a rotor A carrying four 
vanes B in the normal manner, with 
their outer ends impinging on the 
inside of a track ring D, mounted 
longitudinally in a portion of the 
casing C. When the rotor A and the 
track ring D are concentric no flow 
will result, but by moving the track 
ring to either side of the central posi- 
tion, it is possible to institute variable 
delivery from zero to maximum, In 
the position shown, the pump would 
be giving its maximum delivery, but 
by turning the hand-wheel H, fixed to 
a screwed sleeve G, delivery can be 


Fig. 11. 


vane pur 


Variable delivery vane pump 


4 UTOMOBILE 
ENGINEER 


reduced to zcro, 
and, in fact, the 
flow of fluid may 
be completely re- 
versed, 

It is, of course, 
possible to control 
the output of the 
pump automatically 
by means of a 
governor, as is, in 
fact, done in a well 
known U.S.A. de- 
livery pump. Here, 
the governor is of 
the hydraulic type. 
As in previous 

the rotor centre is fixed, and 

ising, in which is disposed 
is made adjustable, so 
delivery may be 


exampi 
the pum; 
a track ring 
that variation in 
arrange 

The pump casing has on one side of 
it a small helical spring, whose func- 


tion it to force the casing towards 

















sssure regulated vane 


pump 


its neutral position relative to the 
track ring, but this performance is 
opposed by two superimposed helical 
springs acting against a differential 
plunger Ihe plunger has a limited 
movement, while the differential area 
is connected with the pressure side 
of the pump, consequently the pressure 
of the dual spring is opposed by 
pressure. When the 
pump pressure be- 
comes equal to that 
of the pre-set com- 
pression of the 
dual spring, move- 
ment of the dif- 
ferential plunger 
permits the pump 
casing to take up 
a practically zero 
position under 
pressure of the 
small helical spring, 
the pump delivery 
being then just suf- 
ficient to preserve 
the leakage loss at 
this pressure. 
Two stage pumps 
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are often used in general engineering 
where pressures up to 2,000 lb/in* 
are required, but such are not usual in 
automobile components. Volumetric 
efficiency of vane pumps ranges from 
80-85 per cent. Various other com- 
binations of vane pumps mounted on 
a single shaft are also produced for use 
when a large volume of fluid is neces- 
sary for approach, while only a com- 
paratively small volume is required 
for sustaining pressure. Either the 
two outputs can be discharged in- 
dependently, or taken to a common 
outlet. 

In conclusion, it would appear from 
a close survey that the vane pump is 
particularly acceptable for automotive 
work, but that there is still room for 
development toward the attainment of 
improved volumetric and mechanical 
efficiency. 


AIR STARTING 


NEW compressed air system for 

starting smaller diesel engines has 
recently been developed by The 
Hymatic Engineering Co.  Ltd., 
Redditch, Worcs. Available for either 
two- or four-stroke engines of up to 
20 b.h.p. per cylinder and up to eight 
cylinders, the system uses automatic, 
directly operated injector valves. 

Air is fed from an air receiver at 
an operating pressure of 450 lb/in? 
through a stop valve to a distributor 
driven either by the engine crankshaft 
or camshaft. In four-stroke engines 
the injection period is from 10 deg to 
45 deg after T.D.C., and in two-stroke 
from 10 deg to 80 deg after T.D.C. 

The distributor has a rotor that con- 
sists of a flat plate with a hole drilled 
near the periphery. This hole registers 
in turn with each of the ports leading 
to the various cylinders. When the 
stop valve is opened, this rotor is 
forced into direct contact with the 
ports, and at the same time an 
effective driving shaft seal is made. 
In this way air is admitted to that 
cylinder in which the piston is just 
past top dead centre on the working 
stroke and the initial turning moment 
is obtained. As the engine turns air 
is passed into each cylinder in succes- 
sion until starting speed is reached. 

The main advantage of the injector 
valve devised for this system is that it 
has approximately the same dimen- 
sions as a normal car spark plug, so 
that provision can easily be made for 
it in the design of a small diesel 
cylinder head. The stop valve is a 
lever-operated unit which has a spring 
action incorporated to assist enclosure. 
Sealing at both the valve face and the 
operating shaft is by replaceable 
rubber rings. 

The SH20/AS, a two-stage com- 
pressor from the standard Hymatic 
range of air and water-cooled com- 
pressors, is recommended for the new 
starting system. 
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VEHICLE SPRING MANUFACTURE 


Production Methods at the Stocksbridge Works of 
Samuel Fox and Co. Ltd. 


NE of the oldest established 
Q) ieccimater in Sheffield, and 

now a branch of the United 
Steel Companies, Ltd., the firm of 
Samuel Fox and Co. Ltd., manufac- 
tures laminated and helical springs for 
a wide variety of applications ranging 
from suspension springs for heavy 
lorries to valve springs for internal 
combustion engines. The production 
of springs for such diverse duties 
demands different techniques, plant 
and equipment and, accordingly, com- 
pletely separate and specialized plants 
handle specific groups of springs. That 
at Stocksbridge, near Sheffield, is 
devoted to the production of laminated 
and helical springs for commercial 
vehicles and of helical springs for the 
I.F.S. units of passenger cars. Work 
is arranged to flow continuously, from 
bar stock at one end to dispatch 
department at the other end, in two 
lines along a single huge shop. In 
lateral bays subsidiary operations are 
performed, testing is carried out, and 
minor components and fittings are 
produced and fed to the main lines. 


Laminated springs 

Material: Spring bars are all rolled 
in the firm’s own bar mill to very close 
limits. It has long been a common 
practice to roll spring steel bars with 
slightly concave surfaces so that the 
leaves can be more easily fitted 
together on assembly and also that the 


concavity could serve as a lubricant 
reservoir. Tests conducted at the 
Stocksbridge works some years ago 
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showed, however, that, due to bending 
of the leaves, the anticlastic curvature 
stresses were considerably higher on 
concave sections than on flat sections. 
Consequently, the flat section was 
adopted for subsequent production and is 


a standard feature of the firm’s practice. 
The material used almost univer- 
sally for laminated springs is silico- 
manganese steel of a composition in 
the range of 0:50 to 0-55 per cent 
carbon, 1-8 to 2-0 per cent silicon and 
0-7 to 1-0 per cent manganese, Other 
qualities for special applications 
are manganese -chromium, carbon- 
chromium, and chrome - vanadium 
steels. The leaves are heat-treated to 
B.H.N. range of 375 to 444, with 
mechanical properties as follows: 

B.H.N. 398 

Max. stress 83-66 ton/in* 

Yield point 71-80 ton/in*® 

Prop. limit 48-70 ton/in* 

Mod. of elasticity 13,129 ton/in* 

Elong. on 8 in 8-2 per cent 

Reduction of area 29-9 per cent 
To avoid wastage, stock bars are 
supplied from the bar mill cut to 
scheduled lengths. 

Cut-off: Leaves are cut to length 
from the bar stock on guillotine shears. 
After each cut it is necessary to invert 
the bar to ensure that the shearing 
“fraze” or “fash” at each end of the 
leaf is on the same surface. The leaf 
is bent with the frazes on the outer 
radial, or compression, surface. On 
subsequent assembly of the leaves, 
therefore, the sharp end edges are 
remote from the contiguous longer leaf 
and the risk of interference and tip 
scoring is obviated. 

To spread the 


work and ensure 


General view of main shop in road vehicle spring department 





efficient machine utilization while 

maintaining regular production and 

dispatch of a wide range of springs, it 

is usual to progress in batches of 200 

sets of leaves. The practice is to cut 

the long leaves first and, in the case 

of relatively thin leaves, multiple cuts 

are taken. At the guillotine the cut 

leaves are stacked in sets for particular 

springs, ready for transfer by lift truck. 
Eye-forming: The most common 

method of attaching the spring to the 

vehicle chassis is by means of cyes 

rolled on the ends of the main leaf. 

This operation is performed, one end 

at a time, on a special Fairbank- 

Brearley, four stroke, cam-actuated 

machine. The end of the leaf is heated 

to a temperature of 950 deg C in a gas- 

fired furnace alongside the machine 

and then inserted into the jaws of the 

machine and held up to a stop. Then 

in rapid succession the leaf is securely 

gripped, the end knocked down, the 

scarfing tool moved 

in from the left, a 

shear blade ad- 

vanced from the 

rear, the scarfing 

tool withdrawn, 

the curling tool 

advanced, a sizing 

pin inserted in 

the eye and im- 

mediately  with- 

drawn, and the 

grip released. The 

actual machine 

time for this 

operation is only 

6 sec, 
For springs 

having relatively 

thin leaves it is 

necessary to pro- 

vide additional 

strength in the 

rolled type of eye. 

This is obtained 

by using thicker 

stock material and 

machining the tension surface of 

the leaf down to the required dimen- 

sion while leaving the ends at the 

original thickness. An incidental 

advantage of this method is that 

decarburization and any other imper- 

fections are removed from the most 

highly stressed surface. The material 

is removed in a single cut on a Kendal 
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earing fraze at cut-off 


lano-miller, using Stellite- 
In certain instances the 
radiused on the edges to 
concentration as the 
tilts in operation 
of the rolled eye is the 
tral eye for the “tension 
bar” type of main leaf. Springs for 
heavy vehicles may be furnished with 
a forged main leaf having solid eyes. 
These are forged from a billet which 
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faced 
leaf end 
reduce 
vehicl 
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Cold shearing spring leaves to length 


gS first necked to form a use, leaving a 
mass at each end for subsequent 
shaping into eyes. The leaf is drawn 
down to length under a pneumatic 
hammer and the “heads” are stamped 
to shape in dies and later drilled to 
form ey« 

Both rolled and solid eyes are given 
additional support by the practice of 
“anchoring” the second leaf. Both 
ends of the second leaf are bent 
through an arc of approximately 
90 deg to embrace snugly the eye of 
the main plate. This expedient is 
adequate for a large proportion of 
applications, but for heavily stressed 
springs a further reinforcement is 
provided by a patented anchor clip. 

When a vehicle is tilted, the main 
leaf, attached to both the chassis and 
the axk under torsion, but if anchor 
clips are fitted this stress is resisted, 
net solely by the main leaf but by as 
many of the longer leaves as are 
coupled by the shackle of the anchor 
clip, as determined during design. The 
anchor clip embraces the upper arc of 
the eye and has a tapered extension 


lying along the upper face of the main 
leaf. It is fitted to exert the minimum 
frictional effect under load condition. 
On the rebound, however, the spring 
assumes an increased positive curva- 
ture whereby the grip of the anchor 
clip is automatically tightened and 
introduces inter-leaf friction on the 
longer leaves where it is most effective. 
Similar action takes place as the spring 
reacts to acceleration or braking of the 
vehicle, and also to the inside springs 
when cornering. Thus, the anchor 
clip is a most useful adjunct to the 
high-deflection, thin-leaved spring. 

Anchor clips, which may have a 
wrap around the eye of from 120 to 
180 deg, are preduced on a 75-ton 
Bradley and Craven press. They may 
have square, radiused or speared 
extensions, which are usually tapered. 
The ends of anchor leaves, and the 
scroll ends of shorter leaves to receive 
the bolts of the normal spring clips, or 

side shackles, are 
all formed on the 
eye-rolling 
machine. 

Leaf end shap- 
ing: Although in 
some cases the 
leaf ends are left 
square cut from 
the guillotine, 
ends are com- 
monly reduced in 
order to obtain, 
as nearly as pos- 
sible, a uniform 
stress throughout 
the spring by 
making the sec- 
tion modulus pro- 
portional to the 
bending moment 
at all points. This 
result can be 
obtained by re- 
moval of material 
from the width of 
the leaf, as in 

spearing, or from the thickness, as in 
tapering. 

In the past, leaf ends were produced 
in shapes and sizes of enormous 
variety, but currently these have been 
reduced in number to three types; 
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square, square spear, and taper. Where 
the “overhang” or leaf tip spacing is 
small, a square or a short square spear 
is satisfactory. For longer overhangs, 
resort is had to long square spear or 
taper ends. The extent of the over- 


a = 4 

ee EL AE A he 
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Edge radii on eye to reduce stress concen- 
tration 


hang will determine the length of the 
spear and the width of the tip required, 
but the angle of spear is held constant 
in order to reduce to a minimum the 
tool stocks to be carried. Spearing is 
done cold under a triple-ram Craven 
press and, of course, the leaf is 


presented to the tools so as to bring 
the frazes to the appropriate surface. 
The other rams are used for marking 
the leaves and for shaping the ends of 
helper springs. 

Tapering is performed by heating 
the end of the leaf and then inserting 


between oscillating jaws which reduce 
the width. It is then tapered in thick- 
ness between eccentric rolls which 
simultaneously restore it to correct 
width. 

Longitudinal location of leaves: It 
is necessary to provide some form of 
central location of the spring leaves 
so that they do not move relatively to 
each other, and also to arrange an 
anchor or register with the spring seat 
on the axle. Possibly the simplest 
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method is by means of a centre bolt, 
the head of which serves to locate the 
spring on the axle. Its chief disadvan- 
tage is a relative weakening of the 
spring leaves by piercing fo accommo- 
date the bolt. This is particularly the 
case when the holes are punched out, 
and the firm’s practice is to drill all 
bolt holes. The centre bolt is widely 
used on truck springs. 

The most efficient means of location 
is furnished by the centre dimple. For 
considerations of stress, downward 
dimples (on the compression surface) 
are used in preference to upward 
dimples (on the tension surface), each 
nesting in the lower adjacent leaf and 
the bottom one locating the assembly 
on the axle spring seat. This method, 
of course, applies to overslung springs; 
top dimples are used on underslung 
springs. Standardization of dimples 
has been effected and a few sizes cover 
the entire range of commercial vehicle 
springs. The leaves are locally heated 
at the centre whilst travelling on a 
transfer track between upper and 
lower lines of oxy-town gas burners. 
As the track is operated at a constant 
speed in order to feed six heated 
leaves per minute, adjustment of the 
heat to suit leaves of different thick- 
ness is obtained by regulating the 
number of burners in operation. The 
maximum is ten burners above the leaf 
and ten below. After heating, the leaf 
is delivered by a roller conveyor direct 
to a 90-ton Tangye press for dimpling. 
Dimples are also used in conjunction 
with a centre bolt, in some instances. 

Drilling: As required on springs of 
various types, any drilling operations 
on the leaves are then carried out. 
This will include the drilling of main 
leaf solid eyes, drilling for centre bolts, 
and drilling of the ends of certain of 
the shorter leaves for the reception of 
lateral location clips or shackles of the 
riveted type. 

Bending and hardening: Spring per- 


Eye rolling on the main leaf of the spring 


formance depends on the mechanical 
material and, con- 
sequently, the strictest control is 
maintained over all aspects of heat- 
treatment, The leaves are heated for 
bending and hardening in a 35 ft long, 


properties of the 


The ‘‘Fox'’ anchor clip 


gas-fired, continuous furnace (Incan 
descent Heat Co.). Work travels 
through the furnace on watercooled 
walking beams in from 8 to 15 minutes, 
the speed being adjusted to suit the 
mass of the charge. On the furnace 
control panel are gas and air control 
valves, gas pressure and gas tempera- 
ture recorders, and CO, recorders for 
waste gas analysis. 

The furnace is loaded manually by 
feeding on to the walking beams, pairs 
of leaves in correct sequence, begin- 
ning with the main leaf, for two 
complete springs. A maximum of nine 
leaves per minute is fed into the 
furnace, giving a charging rate of more 
than two tons per hour. At the 
discharge end of the furnace the 
walking beams deliver the blade to a 
trough from which it is lifted out by 
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Square speared and tapered leaf ends 


a scraper chain elevator for delivery 
to the immediately adjacent bending 
machine. The leaf is dropped on to 
a platform of the bending machine so 
that it is supported on edge between 
the back former and the wrapping 
chain, 

Consisting essentially of a centrally 
anchored laminated spring, the back 
former is manually adjustable for 
curvature by means of links at each 
end. Its operative face is protected by 
segmental fingers hung loosely over 
the spring. The chain is drawn 
hydraulically to wrap the leaf over the 
former and bend it to the desired 
curvature, On retraction of the chain, 
the platform is withdrawn to drop the 
bent leaf on to a catch plate which 
lowers it into the oil quench tank. The 
hardening temperature is 900 to 
950 deg C. 

Tempering: A chain conveyor lifts 
the leaf from the quench tank and 


Milling the tension surface of a main plate to produce 


having a strong eye 
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» the temper-setting gantry 
mediately before the aligned 
lurnace. 

On the ggntry, pairs of springs are 
assemble ide-by-side and lightly 
clamped together by means of tie bolts 
and cr bars, each leaf end being 
clamped down on to the leaf below. 
At the end of the gantry, adjacent 
to the mouth of the furnace, is a ver- 
tically wranged pneumatic press 
cylinder. Under the ram of this unit, 
the assembled pair of springs is loaded 
down to a predetermined height to set 
the caml and, whilst under load, the 
clamp tightened down to secure. 
The springs are then raised by a 
pneumatic lift and delivered to the 
first of three chain conveyors, which 
carry them through the _ gas-fired 
temperi furnace in from two to 
three hi according to the mass of 
the work in progress. This method 
was adopted as standard practice after 
much xperimental work, and is 
peculiar the firm. After tempering 
and the removal of clamps, each leaf 
fits closely to the shape of the adjacent 
leaves and no gaps remain. Thus the 
term temper-setting—setting the leaves 
to corr urvature during tempering 
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British Furnaces, of 
the tempering furnace is 
long and was specially 
give the highest possible 

of heating at the required 
w temperature of 560 deg C. 
It is of forced air circulating con- 
vection type. The gas is burned in 
three 1 tory chambers mounted on 
top of furnace and the hot gases 
are fed into the furnace proper by fans 
having blades of stainless steel. After 
being forced through the charge, the 
ducted back to the combus- 
ibers for recirculation. There 
iked flames in the furnace, 
ming gases are dispersed 
evenly over the charge, and the furnace 
is pyrometrically controlled in three 
distinct zones, 
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On leaving the tempering furnace 
the springs are carried on a chain 
conveyor through a water spray booth 
to reduce their temperature sufficiently 
for immediate handling. Fumes and 
vapour are ducted away from the 
booth and discharged to atmosphere. 
Two operators, working one each side 
of the delivery gantry, remove the 
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Standardized centre dimple for longitudinal 
location 


clamps and drop them down chutes to 
belt conveyors which return them to 
the loading gantry at the other end of 
the furnace. 

Considerable research has _ been 
undertaken to determine the most 
desirable hardness for road vehicle 
springs. If a spring is treated to give 
a high maximum strength agd, 
therefore, a high yield point, its shock- 
resisting properties will be of a low 
order. Conversely, should resistance 
to shock be made the major aim, the 
spring would lose height in service 
through permanent set occurring con- 
sequent upon a low yield point. The 
practice followed, aimed to produce 
the best all-round mechanical pro- 
perties, is to harden to within the 
range of B.H.N. 375-444, giving maxi- 
mum stress of 84-100 ton/in*, and 
adjust the value to meet specific 
applications. 


Local heating by oxy-town gas for spring 


centre dimple 
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Loading paired sets of leaves on the walking beams of the heating 


furnace 


Scragging: All springs are sub- 
jected to the British Standard 
scragging test, to prove the correctness 
of the heat-treatment and to produce 
favourable internal stresses. Scragging 
machines may be of either horizontal or 
vertical type; the illustration shows a 
spring undergoing test on a horizontal 
machine. An oil-hydraulic ram deflects 
the spring. a predetermined distance, 
which is greater than that caused by 
the designed overload and commonly 
causes the spring to assume a reverse 
camber. The load is then completely 
removed and the spring is measured to 
check its restoration to the specified 
free camber. 

The deflection to be given is deter- 
mined by the formula: 
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ae ; LA 
lest deflection = 900 t 
Length of spring between 
centres (in) 
and t =Thickness of spring leaf (in). 
Shot peening: This process came 
into prominence during the war period 
when, owing to the very rough terrain 
traversed by heavily laden vehicles, 
spring failures were not uncommon. 
Since it was not possible to increase 
the dimensions of springs on existing 
vehicles in order to reduce specific 
operating stresses, shot peening was 
adopted as a method of increasing 
spring life. The operation consists of 
cold working the tension surfaces of 
the spring leaves by pounding them 
with shot, and is performed in a 


where L 


Setting springs to correct height prior to tempering 





Mechanical bending of spring leaf 


Tilghman “Wheelabrator” plant. Shot 
is fed to the centre of a vaned impeller 
rotating at 2,350rev/min and is 
thrown out along the blades by centri- 
fugal action to impinge on the spring 
leaves which are passed under the 
impeller on a continuous rubber belt. 
The weight of shot thrown is from 
450 to 500 Ib/min. 

Earlier it was considered essential 
to use spherical shot of chilled cast iron 
and means of withdrawing broken shot 
from circulation were provided as 
angular material was deemed likely to 
cause stress raisers on the leaf surface. 
It has been found, however, that 
cylindrical steel shot having a length 
equal to its diameter is quite satis- 
factory. This is produced automati- 


Scragging a spring 








small specially designed 
shears 24 steel wires 


cally on a 
machine that 
simultaneously. 

Since fatigue failures invariably 
originate from the tension surface, only 
that face is shot peened. Actually, the 


LOAD a 


Mean deflection of spring under load 


pounding sets up in the tension surface 
a compression, or negative, stress due 
to plastic flow in the surface layer of 
the leaf, with corresponding lengthen- 
ing of that layer. This is resisted by 
the other layers of the leaf, resulting 
in a residual compression stress in the 
peened surface layer which is balanced 
by tensile stresses in the layers below 
the area affected by the peening opera- 
tion. When the load is applied to a 
spring so treated, the tension stress in 
the surface layer is reduced by the 
amount of compression pre-stress, and 
the liability to fatigue failure is 
reduced, 

The extent of the cold working can 
be regulated by variation of the 
impeller speed, the size of the shot, the 
weight of shot thrown, and the speed 
of the conveyor belt. In laboratory 
tests increases in fatigue life up to 500 
per cent over untreated specimens have 
been recorded, Such figures are not 
reproduced in service, however, as 
other extraneous stresses and corrosion 
effects are introduced, 

Not all springs are shot-peened and 
of those specified for the treatment not 
all are peened on every leaf. Some 
vehicle builders require only the main 
leaf and the adjacent one or two long 
leaves to be shot-peened. 

Grinding eyes: After shot-peening, 


Coiling of helical springs on a plain cylindrical mandre 
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the spring eyes on the main leaf are 
ground to an accurate, limited width 
correct assembly in the 
irons and shackles. This 
operation performed on a Snow 
double-head grinder. While the spring 
is dismantled any interfering fraze is 
removed from the leaves by hand 
grinding on a Rowland duplex grinder. 

Reaming and bushing eyes: The spring 
eyes are reamed to size on one head of 
a Kitchen and Wade two-spindle drill- 
ing machine. Phosphor bronze or 
steel bushes are inserted in the eyes 
on a 4ton E.M.B. pneumatic press, and 
then reamed in the bore on the second 
head of the drilling machine. Every 
leaf is then examined on the table of a 
horizontal hydraulic press and, if 
necessary, the camber is corrected 
before passed to the assembly 
gantry. Winding pins are placed in the 
bushing check the main leaf for 
twist 


Assemb! 


to en 


vehicle dumb 


Leaves may be coated 
all over with aluminium paint in order 
to minimize corrosion attack during 
their working life, but it is not general 
practice. Even where specified it may 
not appl ill leaves but merely to the 
main and longer leaves. Clips are 
attached to certain leaves by cold 
riveting der a hydraulic press, and 
bolts fitted. Clips and bolts for 
heavy vehicles and buses are of En 16 
mangan¢ molybdenum heat - treated 
50-ton steel. Mild steel may be used 
for the ps and bolts of springs for 
light trucks and vans. 

Each leaf is coated with a graphited 
heavy by hand swabbing, which is 
held to more consistently effective 
than eit dipping or spraying. Work- 
ing on ide of the assembly gantry, 
two operatives fit bolts into the first 
pair of clips and two further operatives 
assemble the second pair. The com- 
pleted spring is then moved along 
the gantry for a thorough final inspec- 
tion bef being off-loaded ready for 
dispatcl 

Load testing: A percentage of each 
batch of springs is checked on a load 
test machine to verify that the specified 


deflection for a given load is being 
obtained. Because of frictional effects 
between the leaves it is essential that 
the mean deflection should be 
ascertained. This is found by recording 
the downward deflection of the spring 


A=0:100 in - 0-212 in B=0 300 in - 0-635 in 


Typical examples of the ‘‘Fox’’ double- 
grooved leaf section 


from the free camber height, under the 
imposed load, further depressing the 
spring to, say, an inch beyond the 
original laden height, and _ then 
returning the spring to a _ position 
where the load is sustained. The 
difference between this height and that 
of the free camber height is the 
upward deflection, and by averaging 
the downward and upward deflection 
values the mean deflection is obtained. 

A special Fox, double-grooved leaf 
section is used, for some springs 
Taking advantage of the fact that steel 
can withstand greater compressive than 
tensile stresses, the volume of material 
on the compression side of the section 
is reduced and the resulting leaf 
is lighter than one of normal rec- 
tangular _ section. The effect’ of 
removing this material is to raise the 
neutral axis of the section above the 
half-thickness line and, since stress is 
directly proportional to distance from 
this axis, to lower the tensile stress and 
increase the compressive stress. It 
follows that the section can _ be 
increased in thickness to provide the 
same strength as the normal rec- 
tangular section without exceeding the 
permissible tensile stress. 

Typical sections for leaves are 3} in 
wide. It will be seen that the two 
grooves are each one-fourth of the 
width and two-thirds of the thickness 


Grinding the end of a helical spring 





of the section. Thus the amount of 
material removed is about 33 per cent; 
almost wholly from the compression 
side. In practice this section saves 
approximately 20 per cent of spring 
weight. 


Helical springs 

For independent wheel suspension 
units of motor cars the helical springs 
are required to be of very high 
quality and consistent performance 
characteristics. 

Material: A silico-manganese steel 
of 0-53 to 0-58 per cent carbon, 1-8 to 
2-0 per cent silicon, and 0-8 to 1-0 per 
cent manganese, is used. The spring 
bars are ground to remove decarburi- 
zation and surface defects and then 
inspected on crack-detection equip- 
ment. On _ heat-treated springs a 
B.H.N. range of 388 to 444 is obtained. 

Coiling: Hot coiling is used for all 
I.F.S. springs. The ground bar is fed 
into a furnace and heated to 800-850 
deg C and at this temperature is with- 
drawn and one end is secured by an 
automatically tightening eccentric 
cotter to the plain mandrel of the 
coiling machine. As the mandrel is 
rotated the first 270 deg of a coil is 
formed without pitch and then the 
traverse is automatically inserted and 
the bar is coiled to the predetermined 
pitch. The traverse is automatically 
withdrawn for the last 270 deg of a 
coil. 

After coiling, the ends of the spring 
are squared by flame cutting in a plane 
normal to the longitudinal axis. This 
is performed by rotating the spring 
under an oxy-gas burner. 

Hardening and tempering: The 
springs are raised to a temperature of 
900 deg C in a Thermic furnace and, 
on the completion of the requisite 
soaking period, are oil quenched. An 
air-circulating furnace. is used for 
tempering. Springs in batches are 
heated to a temperature of 470 deg C, 
withdrawn from the furnace, and air 
cooled. 

Should the diameter of the springs 
be specified within very close limits, or 
if the springs are relatively long and 
slender, they are tempered on tubular 
mandrels in order to ensure constant 
inside diameter and straightness. 
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Testing load-carrying capacity of a Routemaster bus rear spring 


End grinding: The ends of the 
spring are ground square to ensure a 
uniform seating of the spring upon its 
mounting. This is done by oscillating 
the spring across the face of a seg- 
mental grinding wheel. 

Scragging: Helical springs are 
scragged under an air-operated ram, 
the spring being compressed solid six 
times in succession. This operation 
reduces the height of the spring to a 
predetermined dimension; the loss of 
height is, of course, allowed for in the 
initial coiled length, 

The scragging operation induces a 
favourable stress distribution across 
the section of the bar, the negative 
stresses produced being a function of the 
loss of height. Its effect is to raise 
the torsional elastic limit o. the 
material. 

Finishing: Immediately after shot 
peening the springs are Parkerized for 
rust prevention by immersion in the 
proprietary solution, followed by hot 
and cold rinses. Springs for indepen- 
dent suspension applications are 
usually specified for final finishing by 
stove enamelling. 

Load testing: 


To ensure that the 





spring meets specified requirements it 
is load tested. Generally the free height 
is given as merely approximate but the 
fitted height—the height when 
mounted in position on the vehicle— is 
always specified with a_ tolerance, 
usually +0-125 in, 

The rate of the spring is also speci- 
fied. This is measured one inch above 
and one inch below the fitted height. 
Tolerances of +3 per cent to +5 per 
cent of these values are usually 
allowed. Springs are inspected for 
squareness by checking them on a level 
table against a set square, The tolerated 
“out of squareness” is commonly at the 
rate of 0-125in per ft length of spring. 

The Stocksbridge plant is currently 
producing finished laminated springs 
at the approximate rate of 200 tons per 
week. A two-shift system of working 
is in operation. An indication of the 
efficiency of the plant and the effective- 
ness of the supervision and control is 
given by the confidence of the firm in 
its products. Every spring dispatched 
that is to the firm’s own design or is of 
a design approved by the firm, is 
unconditionally guaranteed for a period 
of twelve months, 


CLUSTER BARREL PLATING 


A RECENT development of con- 


siderable interest is the Efco- 
Udylite Perspex cluster barrel, which 
is obtainable from Electro Chemical 
Engineering Co. Ltd., Queens Road, 
Weybridge, Surrey. Essentially, it is 
a fully immersed plating barrel suit- 
able for a variety of processes in which 
small batches of different components 
can be plated at the same time. 

A cluster barrel consists of twelve 
containers fitted on to a central shaft 
by means of suitably insulated spring 
clamps. The main shaft and spring 
clamp carry the current to the con- 
tainers by cable to two horns on the 


main structure. As the structure is 
identical to the standard barrel equip- 
ment supplied by Efco it will fit into 
the normal plating sequence, and is 
suitable for all types of cleaning pro- 
cesses and plating solutions except for 
bright zinc and chrome. 

The cluster barrels are made in 
Perspex with stainless steel cathode 
contact plates and bayonet type lugs. 


All lids are interchangeable with each 


other and the barrel assemblies them- 
selves are interchangeable, so that 
additional containers can be used to 
avoid delay during loading and 
unloading. 


The Perspex construction is unique 
in that the barrels can be taken 
through hot alkali cleaner, water rinse, 
acid dip and acid or alkali plating 
processes without any intermediate 
transfer of work being necessary. 
There is a decrease in handling costs, 

Externally the dimensions of the 
containers are Sin diameter and 7} in 
long. Each will hold approximately 
44 lb of 2 BA nuts. The current drawn 
on different solutions varies according 
to conditions. In a recent test with 
50 lb in 10 barrels, the current drawn 
was 380-410 amps at 15 volts for bright 
nickel. 
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AUTOMATIC CRANKSHAFT 
HARDENING MACHINE 


A New Application of the Peddinghaus Oxy-Town Gas Process 


power output and consequent higher 

bearing loading of the modern en- 
gines, particularly the high-speed diesel, 
the practice of hardening the surface of 
the journals and pins of crankshafts is 
rapidly being extended. Not only does 
it give improved resistance to wear and 
thus lengthen the period before a 
regrind becomes essential, but it can, 
if desired, be used to impart added 
strength to the shaft, although this 
involves a higher stress rating. A major 
advantage, however, is that surface 
hardening, by providing a hard, wear- 
resistant surface and a tough core that 
has not been affected by through 
heating, enables a crankshaft that 
satisfactorily meets requirements to be 
made of 0-4 to 0°5 per cent carbon steel. 
The alternatives, either to enlarge the 
bearing areas and thus increase engine 
size and weight or to use a crankshaft 
of heat-treated alloy steel, are less 
attractive on the score of increased 
production cost and time. 

A hardness figure of from 54 to 60 
Rockwell C is easily obtainable. 
Hardening is usually confined to the 
central zone of the bearing surface, as 
shown in the etched section of a test 
crankshaft which, incidentally, had a 
hardness of 58 to 60 Rockwell C. This 
is sufficient to impart a much improved 
resistance to wear and leaves the fillets 
unaffected. Should an exceptionally 
light crankshaft be required, additional 
strength may be 
obtained by using 
wider burners 
speciully designed 
to extend the har- 
dened zone com- 
pletely round the 
fillets. 

The use of oxy- 
town gas for flame 
hardening was de- 
veloped _ initially 
by the firm of 
Paul Ferd. Ped- 
dinghaus, of 
Gevelsberg i.W., 
Germany, during 
the late war period. 
It is claimed that 
a mixture by vol- 
ume of 37'5 per 
cent oxygen and 
62°5 per cent town 
gas provides an 
ideal fuel for the 
purpose. Its cost 
is relatively low 
and it permits a 
design of burner 
having slit orifices 


I: view of the enhanced specific 


ontinuous ribbon of flame, 
as distinct from a series of single jets 
which might concentrate the heat 
on one or more small areas rather than 


to give 


spread it evenly over the surface of 


the work. Another advantage is that 


' 


Longitudinal and transverse sections of a 
flame-hardened test shaft 


A shaft is here shown set up in the loading position just prior to the operator moving it 


o the oxy-town gas burners 


practically the whole of the gas is 
burned close to the orifice, resulting in 
a small flame of a temperature adequate 
for the rapid heating of the work 
surface. Burners of this type are also 
easily and quickly cleaned. 

Peddinghaus flame-hardening equip- 
ment and machines, distributed by 
Surfard Ltd., Abbey House, Victoria 
Street, London, S.W.1, have been 
used in a wide variety of applications 
in this country for a considerable period. 
In addition to crankshafts, which are 
among the more important components 
being treated, plants in service in this 
country include machines for hardening 
camshafts, starter rings, transmission 
gears, worm drives, chuck bodies, 
lathe and other machine beds, a wide 
range of components for the machine 
tool industry and shafts and heavy- 
duty gears for the excavating and 
mining industries. Hitherto, machines 
for hardening the bearing surfaces of 
crankshafts were operated on the 
progressive method, one bearing being 
treated at a time. The new machines 
are designed to harden journals and 
pins simultaneously in groups of 
convenient number. Relatively short 
shafts having few throws are treated 
in a single operation, but larger shafts 
with a multiplicity of bearing surfaces, 
may be hardened in two or four opera- 
tional cycles in order to avoid thermal 
expansion or distortion and to make 
possible a more precise and consistent 
control of the pro- 
cess. Treatment 
time for a com- 
plete shaft is sub- 
stantially reduced 
and the machine 
can be incorpor- 
ated in the 
production line, 
with the machined 
shaft being fed 
to the machine by 
conveyor and im- 
mediately after 
hardening being 
conveyed to the 
grinding machines 
for finishing. 

At the Lincoln 
works of Ruston 
and Hornsby Ltd. 
two of _ these 
machines, one 
capable of harden- 
ing up to 4-throw 
shafts and the 
other for 6-throw, 
7-journal shafts 
for a range of 
diesel engines have 
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In this position the bearing surfaces are heated to 810 degC in 
A Milliscope measures and indicates the temperature 


100 sec. 


been installed. This is the first plant 
in operation in this country for the 
automatic hardening of crankshafts by 
the oxy-town gas process. 

The crankshaft to be hardened is set 
up in a pivotally mounted frame that 
can be swung by the operator, from a 
central loading position, rearwards to 
the heating position and forwards to the 
quenching position. At the rear of 
the machine are mounted, one vertically 
above the other, a pair of replica shafts 
which are driven, at 45 r.p.m., in 
phased relationship to the shaft being 
treated. Coupling this pair of shafts 
are light framings, one on each pair of 
journals and pins, which each carry 
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a set of three copper, water-cooled 
burners and a spray quench. The 
frames on the journals, of course, 
remain stationary but those on the pins 
maintain the burners and quenches in 
correct relation to the pins of the 
shaft under treatment as it is rotated. 
The hardening operation is started 
by loading the shaft by means of an 
air hoist on to the pivot frame which 
is located in the neutral position 
between the burners and the quench 
units. On swinging the mounted 
shaft into position for heating, the motor 
is automatically started to rotate the 
shafts, the oxygen and town gas valves 
controlling the supplies to the burners 


Front view of a Peddinghaus KU.125 machine equipped with 10 heating and quenching units 


Spray quenching takes only 45 sec 
for back tempering and drying 


Some heat is left in the shaft 


and the 
small, 


are automatically opened, 
burners are ignited from a 
continuously burning pilot jet. 

Heating is controlled with the aid 
of the Milliscope pyrometer, specifically 
developed by the Peddinghaus firm to 
measure the rapid temperature changes 
of work heated by the oxy-town gas 
flame. It functions on the principle of 
the incandescent lamp pyrometer, but 
the comparison of the radiated energy 
from the work and that from the cali- 
brated lamp is effected by means of a 
lead sulphide cell, thus eliminating the 
human element and a possible source 
of error. The reaction is practically 
instantaneous and the time lag is 
reduced merely to that arising from 
the inertia of the indicating instrument. 

The working head is mounted above 
the machine and focused on to a con- 
venient part of the shaft being heated. 
On the control panel are two dials. 
That on the left indicates the desired 
temperature, the pointer being set by 
the control knob immediately below by 
which the current to the incandescent 
lamp in the pyrometer is regulated 
The needle of the right-hand dial 
commences to move when the tempera- 
ture of the work is about 25 deg C 
below the pre-set temperature, thus 
giving the operator a visual warning 
that the moment for quenching is 
approaching. It is of importance that 
the desired temperature is reached but 
not exceeded in order that the correct 
depth of hardened case is produced 
and that the properties of the metal are 
not affected by overheating. The 
needle reaches zero, at mid-position 
on the scale, when the required tem- 
perature is attained, and the operator 
then swings the work forward into the 
quenching jets. This movement auto- 
matically closes the gas valves, opens 





the water valve, and sets in operation 
a variable time switch. After a pre- 
determined interval has elapsed, this 
switch closes the water valve to termin- 
ate the quenching operation and allow 
some heat to remain in the work to give 
a controlled back-tempering effect and 
also to dry the shaft. The motor is 
switched off and rotation of the shafts 
ceases when the work is swung back to 
the neutral position ready for un- 
loading. 

Oxygen is supplied at a pressure of 
100 Ib/in® and town gas at 4°5 lb/in’. 
At the Ruston plant a shaft in En 12 steel 
having two crankpins and three journals 
is heated to 810 deg C in 100 sec and 
quenched in 45 sec, the entire operation 
being completed in a little more than 
2 min, Running costs are exceptionally 
low. For the complete operation the 
gas consumption is about 65 ft® of town 
gas and 40 ft® of oxygen, and there is 
no consumption during idle time. 

The depth of hardening can be 
controlled by adjusting the burners to 
vary the time taken for the bearing 
surfaces to attain the predetermined 
temperature. A reduction of the oxygen 
supply will result in a longer period of 
heating being required and a greater 
depth of hardened case. As regards 
the shape of the hardened zone in 
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Rear view of the KU.125 machine, showing the two replica crankshafts and the flexible gas 
and water connections 


longitudinal section, modification can 
be effected by alteration of the number, 
length and disposition of the gas slots 





in the burners. The machine is set up 
for a run on a particular shaft but is, of 
course, adaptable for other shafts. 


PREVENTION OF CORROSION 


[N a 20-page booklet published by 
the British Iron and Stee} Research 
Association, 11 Park Lane, W.1, are 
presented briefly the main recommenda- 
tions that can be made as a result of 
more than 25 years’ work by the Asso- 
ciation’s Corrosion Committee. Dealing 
with the problems of the corrosion of 
steel in the atmosphere, in water, and 
when buried in the soil, the text is 
necessarily very condensed. The 
information included is, however, well 
arranged and references are given to 
source material for more detailed 
study. In each of the three main 
sections, sub-divisions deal with means 
of combating corrosion by (a) altering 
the corrosive medium, (b) modifying 
the design of the exposed plant or 
apparatus, (c) specifying steel of differ- 
ent composition, and (d) applying 
protective measures. 

Except in the few cases where the 
atmosphere in a factory or a shop can 
be controlled by air-conditioning, there 


is little that the engineer can do in 
regard to corrosion in air. It has been 
shown that corrosion will not occur 
with a humidity of less than 70 per 
cent, and that where the humidity is 
conducive to corrosion the governing 
factor is atmospheric pollution. 

Much can be done in design by 
avoiding any details which facilitate 
the lodgment of moisture or atmospheric 
grime. Adjacent parts should not be 
set so closely together as to preclude 
repainting of the inner surfaces. Con- 
tact between dissimilar metals should 
be avoided 

Stainless steels in the 18 per cent 
chromium and 8 per cent nickel group 
of compositions are of value in special 
applications, but are not generally 
available. Low alloy steels, however, 
are much more resistant to atmospheric 
corrosion than is mild steel. Exposure 
tests have shown a 50 per cent improve- 
ment in the life of steel containing 
0:3 per cent copper and 300 per cent 


improvement for a steel having 1:0 
per cent chromium. 

Protection is secured by multi-coat 
painting, but the importance of metal 
surface preparation cannot be over- 
emphasized. An effective painting 
scheme is based on a primer containing 
substances inhibitive to the electro- 
chemical processes, and the metal 
surface must be prepared so that it can 
take effect. Dirt and grease can be 
cleaned off with solvents, but chemical 
or mechanical treatments, such as 
pickling or sand blasting, are necessary 
to remove rust and millscale. Exposure 
tests at Sheffield of structural steels 
painted with two coats of red lead paint 
followed by two coats of red oxide paint, 
show that the effective life of the paint 
scheme was 2:3 years on weathered and 
wire-brushed steel and 9:5 years and 
10-4 years for pickled and for sand- 
blasted steel respectively. 

The booklet is obtainable directly 
from the publishers, price 2s. Od. 





POLYTETRAFLUORETHYLENE TUBING 


RANGE of flexible pipe units in 

sizes up to 1-0 in bore is now 
being manufactured by Bowden 
(Engineers) Ltd., Victoria Works, 
Willesden Junction, London, N.W.10, 
in “Fluon,” the polytetrafluorethylene 
plastics material produced by Imperial 
Chemical Industries, Ltd. This 
material has outstanding properties 
that make the tubing suitable for 
fuel, oil, or hydraulic lines operating 


under most arduous conditions. 

It is light in weight, stable, non- 
wetting, non-inflammable and exception- 
ally tough. At operating temperatures 
from 100 deg C to +250 deg C 
it is completely resistant to all oils, 
fuels and hydraulic fluids, and through- 
out this range of temperatures the 
tubing retains its full flexibility. Under 
certain circumstances the upper tem- 
perature limit may be raised to +-300 


degC. Pipe units reinforced by 
high-tensile wire braiding and fitted 
with the Bowden patented lip-seal 
couplings will sustain high working 
pressures up to 5,000 lb/in’. 

The tubing will also have wide 
application on production or processing 
equipment since p.t.f.e. is also com- 
pletely resistant to acids, alkalis and 
solvents at the temperature range 
previously mentioned. 
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AIR PRESSURE BRAKING 


A New System for Lightweight 


HE benefits derived from air 

pressure powered braking, 

hitherto available in this country 
operators of heavy duty 
vehicles, have now been brought 
within the compass of lightweight 
vehicle owners by the introduction of 
a new air brake system. Designed by 
the American Bendix Westinghouse 
Company and manufactured under 
licence in this country by the Clayton 
Dewandre Company Limited, Lincoln, 
this system incorporates three new 
components, scaled down in weight 
and size to suit the application, which 
may be used in conjunction with 
standard units such as a reservoir, 
type D governor, etc. 

A new, two-cylinder, reciprocating 
type compressor, either self or engine 
lubricated, see Figs. 1 and 2, known as 
the TU-FLO 300, is the heart of the 
installation. As with all units, light- 
ness is a major characteristic; the two 
types weigh 14lb and 12l]b respec- 
tively. The compressor has a bore of 
1? in and a stroke of lys in with 4 ft® 
piston displacement at 1,250 r.p.m. 
The maximum operating speed is 
3,000 r.p.m. Design features include 
an aluminium crankcase with cast-iron 
cylinder block and head, and a 
counterbalanced, alloy cast-iron crank- 
shaft with ball type front bearing. 

The compressor is air cooled, 
extremely quiet in operation, and may 
be driven in either direction. The 
compact design—the height of the 
engine-lubricated model is only 7} in 
—simplifies installation problems on 
the relatively small, high-speed engines 
used in vehicles of the lightweight 
class. Tests have shown that un- 
loaded conditions apply from 50 to 
90 per cent of operating time; this is 
an important factor in determining the 
relatively small amount of power 
required to drive the compressor. 


only to 


Two departures from standard 
American practice are incorporated in 
this new design. The first is the use 
of spring-loaded, flat, disc-type inlet 
valves located in the cylinder head. 
This location simplifies cylinder head 
design and provides better cooling; 
contributes to increased volumetric 
efficiency; and permits the employ- 
ment of a simplified unloader valve 
mechanism. 

Two spring-loaded pistons located 
in the cylinder block comprise the 
unloader valve mechanism, the second 
major feature. The cavity below the 
pistons is in communication with the 
governor, which, in turn, is piped to 
the reservoir. When air pressure in 
the reservoir reaches the desired maxi- 
mum (100-1051b/in?) the governor 
cuts in and allows air from the reser- 
voir to pass to the unloader cavity and 
act on the underside of the pistons 
The pressure is greater than that of 
the unloading springs and the pistons 
are forced upwards to unseat the inlet 
valves. With both inlet valves: open, 
air is pumped from one cylinder to 
another and there is no load on the 
compressor. This condition applies 
until the pressure in the reservoir is 
reduced to 80-851b/in*, when the 
governor cuts out and compression is 
resumed. 

The degree of air pressure delivered 
to the air-hydraulic actuator is con- 
trolled by the new Type E brake valve 
which is supplied complete with a 
pressed steel pedal with corrugated, 
non-skid tread. The body is a simple 
design in die-cast aluminium. A 
unique feature is the combined inlet- 
exhaust valve. When the pedal is 
partially depressed, pressure is exerted 
through the pressure-sefting spring to 
the floating piston, the hollow stem of 
which closes on the rubber-faced inlet- 
exhaust disc valve to seal the exhaust 


Fig. 1. Engine lubricated TU-FLO compressor 


Vehicles 


connection The valve is_ then 
unseated, permitting air to flow from 
the reservoir, through the valve, to the 
air-hydraulic actuator to operate the 
brakes. 

When the pressure in the air- 
hydraulic actuator and below the 
piston is sufficient to overcome the 
mechanical force being exerted on 
the top of the piston, the piston rises, 
allowing the disc valve to close on its 
seat to shut off further supply. At the 
same time, the disc valve maintains 
contact with the hollow piston stem, 
preventing any loss of pressure, and a 
balance is achieved in the system, 
Further partial depression of the pedal 
allows a repetition of the cycle until a 
new point of balance is reached, 

When the pedal is released, the 
mechanical force on top of the piston 
is reduced. Air pressure below the 
piston causes it to lift and the disc 
valve is reseated. Further upward 
movement of the piston lifts the hollow 
valve plunger from the face of the disc 
valve, and air in the actuator can 
escape through the hollow plunger and 
exhaust port to atmosphere, thus 
releasing the brakes. 

The brake valve is set to graduate 
between 5 and 75lb/in*. The first 
3 degrees of treadle travel permit the 
valve to deliver 5lb/in* pressure, and 
the next 17 degrees of travel cover the 
graduating range. If there is any 
treadle movement after the first 20 
degrees of travel the valve will deliver 
full reservoir pressure. As well as 
ensuring that delivered pressure is 
directly proportional to the degree of 
treadle movement, the valve is im- 
mediately responsive to the driver’s 
control, 

The new 
actuators allows a selection 
and mountings to suit 
hydraulic master cylinders. 


air-hydraulic 
of sizes 
standard 

These 


line of 


Fig. 2. Self lubricated compressor 





actuators are dirt-proof, require no 
lubrication and practically no main- 
tenance, and the simple, sturdy design 
allows easy installation. The unit 
consists of two plates between which a 
diaphragm is secured by means of a 
clamp ring. When air under pressure 
is admitted into the actuator, the 
diaphragm is forced forward, carrying 
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a push rod which actuates the 
hydraulic master cylinder. When the 
brake pedal is released, and air 
exhausted from the actuator, the push 
rod is returned to its original position 
by spring action. 

A hydraulic master cylinder is 
directly coupled with the actuator by 
mean a combination adaptor and 


with it 
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mounting bracket. Maximum hydraulic 
pressures are predetermined and 
positively controlled within safe limits. 
With the available range of actuators, 
the air brake system is able to produce 
various hydraulic line pressure and 
fluid displacements while retaining the 
standard air brake system pressure of 
85-105 Ib/in?. 


BRAKE SHOE DRAG 


A Graphical Method for the Determination 


brake shoes it is necessary to know 

the “centre of drag” of the lining, 
that is, the point at which the resultant 
reaction of the drum on the lining 
may be supposed to act. When the 
shoe is “floating” it is possible to make 
a simplifying assumption relating to 
the direction of the reaction, but with 
pivoted shoes—still used to a consider- 
able extent in commercial vehicles, for 
example—the position of the centre of 
drag is usually determined by one of 
three methods. The first of these, due 
to Watt,’ involves dividing the lining 
into discrete segments, evaluating the 
normal force on each, and compound- 
ing these forces into a funicular 
polygon to derive the line of action of 
the resultant; this method does not 
specify the point on this line where the 
resultant friction force may be sup- 
posed to act. Barford,’ however, has 
shown that the funicular polygon is 
really part of a cycloid and that by 
drawing out such a cycloid to an 
appropriate scale it is possible to 
derive the centre of drag uniquely. 
Finally, Acres® has demonstrated that 
the position of the centre of drag may 
be calculated and has derived the 
appropriate equations. It is felt, how- 


[: the derivation of shoe factors for 


* Ferodo Limited 





Fig. 1. The direction of the total reaction 
is given by PX or PY, according to the 
direction of rotation 


Pivoted Brake Shoes 


J. S. Webber* 


ever, that some method of determina- 
tion embodying the precision of Acres’ 
work and yet suitable for the drawing 
board is desirable, and the construc- 
tion given below has been devised. 


Construction 
represents a brake shoe 
pivoted C inside a brake drum of 
centre O and radius r. The included 
angle of the lining is 24 and the ends 
of the lining are at EE’. Draw the x 
axis from O through the centre of the 
lining and intersecting the periphery of 
the drum at A 

Fig Join OC. Along the y axis 
mark off OB equal to 1-273r and draw 
int of an ellipse passing through 
B, A. Produce OE to intersect the 
ellipse at F. With centre O and radius 
OF draw the arc FG. From F drop a 
perpendicular FH upon OA. Draw 
HK perpendicular to OC, to intersect 
the perpendicular to OA, drawn 
through A, at K. Join OK and produce 
to intersect FG at P. Then P is the 
required centre of drag of the shoe. 
The line of action of the resultant 
(total) reaction of the drum is obtained 
by drawing PX or PY, depending on 
direction of rotation, in Fig. 1, making 
the friction angle 8 to OP. This con- 
struction is general and may be used 
also for external rigid brakes 


Fig 


a quad: 


Proof 
It may be shown that with a pivoted 
shoe, the line of action of the resultant 
pressure force on the lining makes an 
angle 


tan 


where 


Further, by manipulation of Acres’ 
equations, it may be shown that the 
distance | from the centre at which the 
resultant friction force may be supposed 
given by 
! 4 sin 

sin 2a 

If equation (2) be plotted on polar 
co-ordinates it may be demonstrated 
that its departure from a true ellipse is 


to act 1s 


(2) 


of Centre of Drag of 


never greater than —4 per cent, hence 
the locus of P (with varying 7) may be 
represented by the elliptic quadrant 


BA where OB ‘, 1:273r, and that, 


in particular, for a lining of half-angle +, 
l=OF., 

4 sin « 

Now let oan a 

From equation (1) 


2 sin 22 
tan ¢=(1 as tan 
==(] 


k cos «) tan A 
and r tan ¢=r(1 —k cos z) tan A 
Since OH =I cos 2=k rcos +, 
HA=r-—kr cos 1, and AK=HA tan A 


x (1—k cos 2) tan A 
Hence r tan ¢= AK, so that tan ¢= ak 


This identifies 7 KOH with ¢, so that 
the point P on OK produced fulfils the 
conditions of equations (1) and (2). 

The author wishes to thank the 
directors of Ferodo Limited for per- 
mission to publish this paper. 


=k, that is, l=kr 
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Fig. 2. Diagram showing the graphical 
method for the determination of centre of 


drag 





f Syndcom ie 


Automatic 
Lubrication 
soon pays 
for itself! 





‘INCREASES YOUR PAYLOADS 10% 


From the moment you equip your vehicle with ‘ Syndromic’ Lubrica- 
tion it begins to pay for itself! First, it saves up to 75% on lubrication 
costs. Then, it ensures less wear on bearings because it automatically 
lubricates up to 80 bearings (using 2 pumps) at periods controlled by 
mileage. As a result, maintenance and replacement time and costs 
are kept down to a minimum. 

But besides all that, ‘Syndromic’ lubrication saves the hours spent 
in the service bay. It lubricates while the vehicle is working, allowing 
you to increase your vehicles’ payloads by as much as 10%! 

It’s obvious that * Syndromic’ lubrication soon pays for itself 1 

Ask for a Tecalemit technical representative to call and discuss the 
*Syndromic’ system with you. 


TECALEMIT 


The Authority on Lubrication 
PLYMOUTH, ENGLAND 
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IVAUAVE AIT: 
Wallows Lane- Walsall. Staffs 


new edition 


6 66a eee eee. elevecéiotes. -& 


Gas Turbines 


and 
Jet Propulsion 


G. GEOFFREY SMITH, M.B.E. 
Revised and enlarged by F. C. Sheffield 


tandard work in its field since 
the book has necessarily been 

st comprehensive manner the 
tion today. The fundamentals 

ill its main technical aspects 
sritish, American, Canadian and 
h up-to-date information on 
turbine for road transport, 

By Post 35s. 8d. 


This book has been generally recognised as t! 
it was first published in 1942. Edition by edit 
enlarged, and in this latest edition it covers in a 
entire subject of the gas turbine as applied in ay 
and history of jet propulsion are explained 
dealt with. An exhaustive review of modern | 
European gas turbines is given, and there | 
ramjets, pulsejets, rockets, and the use of t 
marine and industrial purposes, 


With a special chapter on gas turbines for road transport 


35s. net. 


Obtainable from booksellers or direct fron 


CO) Ame OR HED 


WALSALL valle 
ABCO WALSALL 


of a world-famous book 


Some Press opinions of the 
Fifth Edition 


. . Should form part of the reference 
library of all educated men and parti- 
cularly engineers.” Machinery Lloyd 


. a technical bestseller.” 
Aeronautics 


*.... Whatever you want to know about 
jets, you will almost certainly find the 
answer here,” R.A.F. Quarterly 


. . ideally suited for the reader who 
wishes to obtain a general knowledge of 
the history and present status of the 
subject.” U.S. Air Services 


“When you have finished with the book, 
there will not be much more for you to 
learn.” Lancashire Daily Post 


6th Edition — revised 
and enlarged 


NOW READY 


ffe & Sons Limited, Dorset House, Stamford Street, London, S.E.1. 
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CONTROL IN INDUSTRY 





"Space is money"’—note space 
saved by installing a modern 
Rotoclone in place of the old 
bag filters 


The Standard Motor Co. Ltd., coventry 


The Standard Motor Co. Ltd. called us in to provide better control of dust produced by 
their carburising processes. The bag filter plant was not very efficient, fires were common 


and maintenance expensive. 


We installed one of our Rotoclones. At once the overall efficiency improved considerably ; 
fire risk was eliminated and maintenance costs tumbled. With all these advantages, our 
Rotoclone occupies only about ONE-FIFTH of the space taken up by the old dust plant. 


Standard Motors insisted on the BEST—can you afford anything less? There are Rotoclones 
for controlling almost every type of dust and fume in every type and size of factory. Many 
of the leading firms have already installed them. If YOU have a dust problem, why not write 


to us today—no obligation. 


AIR CONTROL INSTALLATIONS LTD. 


Ruislip - Middlesex *« Ruislip 4066 (8 lines) 


BIRMINGHAM MANCHESTER NEWCASTLE-ON-TYNE GLASGOW 
Midland 1166 & 1367 Central 0679 & 0670 Whitley Bay 23046 Central 2023 


ROTOCLOWNE = The Llant that makes pou works NOT S50 DYSTY' 
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sd Quicker paint repairs 


INFRA-RED PAINT 
REPAIR UNITS 


@ all coats applied — 
and dried —in ome day 


@ no blooming 


Standard drying times for small patches 


Primers and stoppers 10 minutes 
Cellulose finishes 20 minutes 
Synthetic finishes 30 minutes 


Full details available on request 
The General Electric Co. Ltd., Magnet House, Kingsway, W.C.2 
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SERVING A _BUSY INDUSTRY 


wr 


Service to an industry goes beyond mere material 
bounds, indeed, the Owen Organisation has grown hand 
in hand with every development of the Motor Industry 
from the very early days. 

This industrial Group of over 40 member companies 
has the scope and versatility to meet the demands of 
practically every branch of the industry, either on the 
production lines or in the office and factory. 

Certainly the Owen Organisation keeps a busy industry 
busy ! 

Their products include: 

CHASSIS FRAMES—ROAD WHEELS—AXLE CASINGS 
FUEL TANKS—FRONT AND REAR COMMERCIAL 
AXLES—CAR BODY SHELLS—PRESSED PANELS 
COMMERCIAL VEHICLE CABS—SUPERCHARGERS 
PRESSED COMPONENTS—BOLTS & NUTS—SPECIAL 
TURNED PARTS—CASTINGS—STRUCTURAL STEEL- 
WORK—STORES AND SERVICE EQUIPMENT—SHELV 
ING—LOCKERS—PALLETS AND FORK TRUCKS FOR 
MATERIAL HANDLING 


RUBERY OWEN 


and associate companies of 


THE OWEN ORGANISATION 


RUBERY, OWEN & CO. LTD., P.O. BOX 10, DARLASTON, WEDNESBURY, STAFFS. 
Telephone: James Bridge 3131 (32 lines) 
London Group Office: Kent House, Market Place, Oxford Circus, London W.C.} Telephone: Museum #901 
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a harsbreadth ¢ 


Today, most progressive engineers think of Coopers Felt as 
an engineering material, yet many do not know that it can 
be machined to close limits. With the harder felts we can 
work to within a hairsbreadth of your specification, Yes, we 
mean that literally—to the breadth of a human hair. One 
of Cooper’s technical advisers will be happy to tell you more 


about this versatile material. 


COOPERS 
FELT «¢ 


COOPER & CO. (B’HAM) LTD. 
BRYNMAWR - BRECONSHIRE 


Telephone: Brynmawr 312 





rr 


Material handling iy 
auxiliaries [aaa 








to your OWN 
requirements 








GIRDEX material handling auxiliaries can be GIRDEX 
designed to handle your product and fit into your 
production system. We specialise in ‘specials’ and will 


be pleased to quote for your individual requirements. 


GIRDEX ENGINEERING CO. LTD., WESTON LANE, TYSELEY, BIRMINGHAM I! 


Telephone : ACOcks Green 2205 Telegrams : GIRDEXPRES 
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"TURN BACK THE PAGES... 


One of the most famous cars in the world—the 


well-loved ‘Baby’ Austin of the nineteen twenties. 


Hardy Spicer first supplied ‘Hardy’ 
flexible couplings for the Today AUSTINS, in common with the 


Austin seven in 1922 
majority of medern motor manufacturers, fit Hardy 
Spicer propeller shafts and couplings to its 
successor the present day A.30, and their entire 


range of passenger cars and 


commercial vehicle 


HARDY SPICER LTD - BIRCH ROAD - WITTON - BIRMINGHAM 6 
A Birfield Company) 
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RELY ON FRY’S ei 


Applying BeLrry solder to 
the roof and rear quarter 
assembly joint. 


What they say about Duaflex... 


Mr. J. Thompson, Workshop Fore 
of Goode & Cooper Ltd., 
Brirton, S.W.9, shown above talking 


to a driver, writes as follou 


‘Tam writing to tell you how satisfied we ar 
Duafiex Oil Control Rings, From the fir 
fitting Duafiex several years ago we wer 
their superiority over other rings of thi 
operate a fleet of nearly 100 Taxi-Cabs in the 
area, and at some time or another in the 
years they have all been fitted with Duafl 
an extendod 30/40,000 miles life, between ! 

I feel sure I can recommend them to a 

I have done so and will continue to do 





TO MAINTAIN PACE ON 


PATHFINDER 
PRODUCTION 


FRY’S body solders play an important 
part in the production of Riley 
PATHFINDER bodies. For speedy 
operation, and consistently high 


results, Riley rely on FRY’S. 








Tandem Works, Merton Abbey, London, S.W.19 
Telephone: MITcham 4023 
And at MANCHESTER ' GLASGOW * BRISTOL* DUBLIN 


This firm of taxi-cab operators gets a bonus of 


3,000,000 extra miles between re-bores 
through fitting Wellworthy Duaflex 
Oil Control Rings 


100 taxi-cabs all fitted with Duaflex Oil Control Rings, and 

ch giving some extra 30/40,000 miles of life between re-bores 
a total of about 3,000,000 extra miles of running on the credit 
de! No wonder Messrs. Goode & Cooper Ltd. of Brixton are well 

atisfied with their decision to standardise on Duaflex 

Duaflex Rings are suitable for both reconditioned engines and 
those not yet worn enough to call for a major overhaul but using an 
excessive amount of oil. In the latter event, Duaflex Rings can reduce 
oi] consumption by as much as 80/90% —or even more —as well as 
improving compression and reducing the rate of wear in the bore. 
The Duaflex Ring compensates for wear by expanding in two 
directions and creating a gas and oil-tight seal. Even better results 
are obtained, of course, by fitting new Wellworthy pistons at the same 


time as Duaflex Rings 


WELLWORTHY . 


DUAFLEX™:«:::" 


REDUCE OIL CONSUMPTION . INCREASE COMPRESSION . DEFER RE-BORES 


Please write for literature to: WELL WORTHY LIMITED ‘LYMINGTON ‘HANTS 
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we can produce it! 


As you will see i} you care to accept 


our cordial invitation to Stand No. 433 


at the Motor Show. 


BEANS INDUSTRIES LTD. 


Engineers and Ironfounders 


TIPTON °° STAFES 


Phone: TIPTON 1681 Grams: BEAN, TIPTON 
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The Hoduetion Engineer SAYS... 


MILLER 


CUTTING FLUIDS 


undoubtedly help to keep on 
that weekly production tang 


Publication S.P.173 describes the entire range of Fle 
Miller cutting fluids. May we send you 


FLETCHER MILLER LTD be; ALMA MILLS ‘ , CHESHIRE 


Telephone : Hy 81 (5 lines) Telegrams : Emulsion, 





IMUAS Automatic Die Sinker 
Jou wonton yes 


VERTICAL - - 

















MIRROR « «= 


CIRCULAR - - - 


SEGMENT COPYING 


Illustration shows machine fitted with 
vertical attachment opying using 
the two rotary tables, 
Arrange wo 
pi! a ieee - MODEL FKO08c 
simultaneous 7 e- TWO MILLING 


production of twe 


omponents SPINDLES 


CAPACITY 





Table, 2 Rotary Tables 27iin dia 
Longitudinal Table Traverse (automatic) I9jin 
Transverse movement of slide 1Sfin 
Vertical travel of spindie head 31 hin 
Spindle Speeds (8) 70 vo 800 or 335 to 3,600 ¢ p.m 
Feeds (8) 

Longitudinal Tabie Feed (per min.) i Hin. to Bjin. 
Spindle Vercical Feed (per min.) aes sy'n. to Sin 
Net weigh’ approx i iis 9) tons 














= Our Showrooms > - 
ere only @ few minutes Ninth Sr Cimparny Linitted 


from Lenten Airport HAMPTON ROAD WEST: HANWORTH - FELTHAM - MIDDLESEX 


one «PELTHAM 4266 ables & SHIPMENTS, FELTHAM 
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Wijludlilttiiiy +f 


* Low initial cost 
* Low fan power 
*% Reduced costs of electric current 


* Low height, suitable for con- 
fined spaces 


* Easier blending with architec- 
ture of buildings 


* Unique cross-flow principle 


* Gravity-flow non-clog water 
distribution 


* Quiet running 
* Simplicity of design 


* Easy installation due to self- 
contained construction 


* Easy access and maintenance 


HEENAN NUT MARLEY 


7 


manufactured by 


HEENAN & FROUDE LIMITED WORCESTER ENGLAND 
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LEAF SPRINGS 


for Cars and Commercials 


Berry’s are making more and more—and 
better and better—Laminated Springs at 
their new Works in West Bromwich. 

This is the logical result of the installation 
of the latest methods backed by over a 
century’s practical experience. 


Specialists in Motor Vehicle Suspension. 





Established 1847 


ous ov vee QUIUMSIIETD <omrsmies OW BERRY 











tee 


~ 


Yoiler any ae Noss 
ge” ‘Hypoid’ or spiral bevel drive 
heavy duty rear axle 


THE MOSS GEAR COLTD - CROWN WORKS - TYBURN - BIRMINGHAM 24 - Phone: ERDington 1661-6 - Grams: Mosgear, Birmingham’ 
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“‘Newallastic’’ bolts and studs have qualities which are absolutely unique. 


They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


BG fepypl 


POSSILPARKR GLASGOW: N 


AUTOMOBILE ENGINEER, September 1955 














Long and thick-walled Short and_ thin-walled 
Bushes are a waste of Carobronze Bushes save 


material and are more 
efficient. 


CAROBRONZE BRAND COLD-DRAWN PHOSPHOR BRONZE TUBING 


possesses a high load capacity and excellent physical properties which enable Bearing Bushes to be 
made both shorter and thinner than is frequently the case. 


As the machining allowances necessary with Carobronze are likewise very small 


.. +. YOU SAVE IN EVERY DIRECTION 


CAROBRONZE LIMITED 
School Road, Belmont Road, 
London, W.4. 


material. 





Phone: Chiswick 0245 








the famous 


HUGHES tyre 
is father to 


HUGHES rubber 
jmechanicals 


The accumulated experience and tech- 
nical ‘know-how’ gained in years of 
making the famous HUGHES tyres goes 
into every rubber mechanical we produce 
for every industry. 

Find out how this experience can help you— 


how HUGHES can save you time and money 
right from the start. 


GEO. H. HUGHES LTD., EDGEMOND AVENUE, TYBURN, BIRMINGHAM 24 


AUTOMOBILE ENGINEER, September 1955 





To meet the increasing 
need for higher standards of 
finishing throughout 

every industry R.J.H. have 
specialised for years to 
produce a range of 
Backstands, Bandfacers and 
Grinders to fit all 
requirements. The success 
of this aim is proved by the 
growing number of 
manufacturers who are 
reducing costs and 
increasing quality by using 


R.J.H. equipment. 


ArAtean | Grinding 


co ae 


*~ Prd, Z 
r &, 
bc ae 


eee | on request literature 


We will be pleased to send 


covering 
complete 
range of 


equipment. 


R. J. H. TOOL & EQUIPMENT 


COMPANY LIMITED 
HECKMONDWIKE, YORKS. 


Telephone: Heckmondwike 490 


London & Southern Counties Representative 
E. J. Spreadbrorough, A.|.Mech.E., 
30, Heath Street, N.W.3 
Telephone: HAM 8037 
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In the words of Shakespeare: 


* Thou art in . 
a parlous state 


“As You Like lt” Act Ill, Scene il 


We may not have the courtly wit of Touchstone, but we have 
wit enough to know that if you are not using the “POP” 
Riveting System then you are, indeed, in a parlous state. This 
modern and most efficient of riveting systems increases production, 
reduces labour costs and enables riveting to be done in one operation, 
by one operator, from one side of the material only. 


Our technicians are experts at solving riveting problems—let them 
id e you, 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road -° BIRMINGHAM 22 


Telephone : BiRchfields $024 (7 lines) Telegrams : EYELETS, BIRMINGHAM 


R I v E T I N G Consultants & Too! Manufacturers : 
ONE OPERATOR AIRCRAFT MATERIALS LTD. Midland Road, London, N.W.1 
OPERATION POP" is a regd, Trade Mark of Geo. Tucker Eyelet Co. Led. 


THE MODERN SYSTEM OF RIVETING 





PRECISION 
and Accuracy... 


These are the qualities that are such a vital part of 
modern machine shop practice. Electronic 
instruments now prove tolerances that may be 
measured only in millionths of an inch—and this on 
work in quantity production. 

Such amazing standards have only been achieved 
because “not quite’’ has never been good enough 
for the tool maker. 

Kemson engineers have for many years shared in 
the evolution of such accuracy and today it is true to 
say their craftsmanship is unexcelled anywhere. 
Kemson are specialists in the production of Jigs, 
Tools, and Fixtures suitable for the aircraft and 
motor industries and in the manufacture of Drop 
Hammer Dies. In addition capacity is available 

for jig boring. 

Please write for full information. 

















KEMSON ENGINEERING CO., LTD. 


ATLAS tRONWORKS BLACKE RN . TELEPHONE: BLACKBURN 7186 
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All this 
and Aluminium too! 


The new T.I. Aluminium Mill Finish Sheet will sweep 
the board where aluminium is used in automobile body-work. 
Supplied in pure aluminium T.I.111 (14°% Manganese 
Alloy), or T.1.222 (2°/, Magnesium alloy), free from ‘earing’ or 
‘luder lines’ effects, it is ideal for deep or shallow pressing. . . 








i, le “ 
gee, 3 amine 
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* 


ae SE Bic 


74 


. .. One sure way to improve horse-power/weight 
(payload) ratio of the modern automobile is saving in body-weight. 


There is no doubt that T.I. Mill Finish Sheet is the answer. 


Our booklet entided “ T.1. Aluminium Supplied in coil or flat sheets. 
Alloys,” giving particulars 

of our various materials, and a special 

So FOR SAVING WEIOHT . «. 

Sheet and Coil,” will be supplied 

to principals on application. 


Obtainable from our stockists. 


T.I. ALUMINIUM LIMITED, REDFERN ROAD, 


TYSELEY, BIRMINGHAM. Telephone : Acocks Green 3333 
ONE OF THE LARGEST U.K. FABRICATORS OF ALUMINIUM AND 


ALUMINIUM ALLOY SHEET, STRIP, PLATE, EXTRUSIONS AND TUBES. 
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THE H.W. RANGE of switch 


fuses is designed for use out-of-doors 
in dust-laden and corrosive atmos- 
pheres. The totally enclosed heavy cast 
iron cases are completely weatherproof. 
The range includes single pole and 
neutral, double pole, triple pole, triple 
pole and neutral. 20, 30, 60 and 
100 amps. 

For further information about the 


H.W. Range please send for Switch- 


gear Bulletin X2692. 


F%.G.C. 


THE GENERAL ELECTRIC CO. ET HOUSE, KINGSWAY, LONDON, W.C.2, 
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FULLER HORSEY 


SONS & CASSELL 
10, LLOYDS AVENUE-LONDON -E.C.3. Phone ROYAL 486I 


Rathbone 


AUTOMOBILE ENGINEER, September 1955 





RENOLD 


TIMING CHAINS 


RENOLD 


STANDARD 
EQUIPMENT 
FOR THE 
FOLLOWING 
BRITISH 
MOTOR-CARS : 


A.C. - ALLARD - ALVIS 
ASTON-MARTIN + AUSTIN 
AUSTIN-HEALEY ~ BRISTOL 
CITROEN « DAIMLER 
FORD - FRAZER-NASH 
HILLMAN »- HUMBER 
JAGUAR + JENSEN 
LAGONDA 

LANCHESTER + M.G. 
MORGAN «+ MORRIS 
RILEY - ROVER + SINGER 
STANDARD 

SUNBEAM 

TRIUMPH - VAUXHALI 


WOLSELEY 


Re RENOLD CHAINS LIMITED « MANCHESTER 
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~~) your future plans 


or 


Quality production of an established com- 
ponent, or the design and development of 
something quite novel—our plant and 
laboratories are fully organised to do 
either. Ultra-modern machines ensure 
accurate and well-finished products. Our 
technical staff will be delighted to discuss 
any requirements for mouldings or 
extrusions in rubber and plastics. 


ANOTHER 


PRODUCT 


RUBBER IMPROVEMENT LIMITED 
RILEX WORKS, WELLINGBOROUGH, NORTHANTS 
Telephone Wellingborough 2218 


CONTROL 


at all stages of manufac- 
ture ensures a trouble 
free product... . the 
reason why most manu- 
facturers use High Tensile 
Cylinder Head, Gear Box 
and other Studs made 
by 


YARWOOD INGRAM. I” 


PARKER ST. BIRMINGHAM. 16. 


TELEPHONE: EDC baston.3607. 
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Quality control is regarded as 

vital throughout the entire 

Linread organisation. Meticulous 
inspection at every stage of manufacture 

is coupled with the most up-to-date 

and accurate tool making methods to 
ensure the highest quality in every Linread 
product. These standard machine screws 
and bolts are an example. They are made 
for all sizes from 8 B.A. to ~~” diameter with all 
British, Unified or Metric standard threads 
and are obtainable in mild or high 

tensile steels, brass, light alloy 

or other materials to customers’ 
requirements. 





SeSRREAO LTO COs 8 FRE EF BIRMINGHAM 3 


Beardmore 
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with swing out and high lift clamping beam 


For bending, folding, tray and trunk forming, making angle 
and channel sections and mouldings. Clamping beam 
operated by hand wheel through bevel gears giving a high 
lift to accommodate right angle forming blades for tray 
forming, etc, Edges of sheets can be flanged 

or hooked for side seams, or formed to a U to 

take a wire. Adjustable bed; and all beams 

adjustable. Special blades can be supplied for 

forming specified shapes on a production basis. 

Made in four sizes, capacity 37”, 49”, 61” and 

80” wide « 14 s.w.g. mild steel. The 49” size is 

illustrated. 


DESIGNED AND BUILT BY... 





— 


A Edwards ltd 


Edwards House, Lansdowne House, 

359-361 Euston Rd., London, N.W.1 41 Water St., Birmingham 3 

Telephone: EUSton 4681 (7 lines) 3771 (4 lines) Telephone: CENtral 7606-7 ne 

Telegrams: Bescotools Norwest London Telegrams: Bescotools Birmingham 3 The new F.J. E Machine Centre 
0. hee 





From 


Silver Ghost to 


SILVER CLOUD 
ROLLS ROYCE LTD 
have fitted 
MARSTON RADIATOR 
MATRICES 


So 


MARSTON EXCELSIOR LIMITED 
WOLVERHAMPTON & LEEDS 


Silver Ghost 


(A subsidiary company of 


Imperial Chemical Industries Ltd.) 
Silver Cloud 


MAR. 150 
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Increased demand has again 


overtaken our productive 


capacity. A 50°, extension 


to the factory floor area is 
now nearing completion. 
This will enable us to 


maintain our normal service. 





VAN MOPPES & SONS (DIAMOND TOOLS) LTD 


Telephone: Basingstoke 1240 Telegrams: Diatipt, Basingstoke 
BASINGSTOKE - HAMPSHIRE - ENGLAND 








TRADE MARKS « DIATRU -« DIANYF - DIATUF - DIATIPT - DIADUST « DIAFORM - DIADEX ~- DIATHREAD - DIATORC 
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MULTIPLE DRILL HEADS 








Hey Multiple Spindle Drill Heads convert Standard 
Drilling and Boring Machines to High Production 
Machines permitting drilling of all holes in acomponent 
simultaneously, with production rates equal to those 
obtainable on expensive special purpose machines. 

Compact design reduces to a minimum, distance 
from drill head to machine spindle, whilst careful 
selection of material ensures an extremely efficient 
light weight head 

Heads are available with any number of spindles 
covering a wide range of sizes 


MAXIMUM PRODUCTION ON DRILLING, 
REAMING, TAPPING AND SPOT FACING OPERATIONS 


Wealso manufacture Rotary 
Cam and Profile Milling 
Short Thread 


ENGINEERING CO. LTD. (giao 


Tooth Rounding Machines, 


COVENTRY: . Tapping Machines, End Fac- 

PHONE: COVENTRY 6864) ing and Centring Machines, 
Special Machine Tools for 
High Production. 





MOV TOON | Fe ctor perrectiprete prince 
SOT Oe . Wey: FERROPRINT 


ma & _ the ‘light-stopping’ lead| 


a CYUNDER vor Large Diagrams 
6SuRtt 


A EvUINDER 


There's never a shadow of 
doubt about the firm impression 
made by a Ferroprint pencil. 
Black uniform lines always — 
distinctly better for clear photo-print 
reproduction of fine detail. You save 
No complex lime and work too, because no 
electric —cir- ; “ inking-in is required. Specially 
cuits. Replace- : 
ments are 
negligible. No by name; Ferroprint. 
glass compo- 
nents, Sim- 
plicity ensures ready armen | and manipulation 
without special knowledge. Very large diagrams. No 
Photography, thus saving time and trouble. Calibration 

Lines can be recorded while 

taking Diagrams. Ferroprint solves your pencil problems 

6 Long-lasting point. 
po 


made for you—so ask for it 


e Consistency of degree, 
DOBBIE MINNES LTD © Smooth, extra-tough lead. 


Anica & b crew Instruments we Light-stopping properties. 
BROOWLOAM 8D CLASGOW SWI 


Alee #1 SOUTH EMILLOS LIVERPOOL LOnDOn 


THE ROYAL SOVEREIGN PENCIL CO.. LID. LONDON, N.W.10 
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y] elodious \inging 


at Sunday night service may well soften the Managing 
Director’s steely heart and make even the toughest Buyer 
bite his lip, but by Monday morning ten o’clock in 
the office things are back to normal and hard facts 
count more than soft answers —and neither of ‘em 
turneth away wrath! Fortunately we don’t have 

to rely on sob-stuff nor smooth sales talk to sell 

our products. For close on fifty years we’ve been 
making such things as Trim Assemblies, Seats & 
Squabs, Cushions, Hoods, Side Screens, Tilt Covers 

for lorries and W.D. Vehicles and so on (pretty 

well anything in canvas in fact), and supplying 

firms whose names are the very history of the Motor 
Industry. We're proud to have such customers 

on our books — and prouder still that we’ve had a 
good many of them since the wheels first began to turn 
We may not be a large firm—about 150 on the payroll- 
but we've grown up with the Industry—survived and even 
flourished ...and you don’t do that in the Car Trade 


unless you’re turning out a good job at the right price! 


| jloventry | tor Sune 


COVENTRY MOTOR AND SUNDRIES co LTO 
SPON END, COVENTRY TEL: COVENTRY 40363/4 
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SCRAP 


for 


COHEN’S 


COHEN'S 


for 


SCRAP 


| 
sip 
GEORGE COHEN 


Sons AWD COMPANY LIMITED 


RAW MATERIALS DIVISION 


Experts in Scrap since 1834 


BROADWAY CHAMBERS, LONDON, W.6 
*Phone Riverside 4141 "Grams ;: Coborn, Telex London 


And at 600 Commercial Rd., E.14 
Bath ° Belfast Birmingham 
Luton Manchester 


mM) —— 


Bidder St., Canning Town, E.16 
Hebburn-on-T yne Leeds 
Sheffield 


Swanse: 








ftocaTes om 


from SCREWS to 
CEMENT MIXERS 


Mis easy vo ge thom from 


Mablgerts 


M. W. WALKER & STAFF LTD 


ENGINEERS MERCHANTS 
IBEX HOUSE, MINORIES, LONDON, E.C.3 


ROYal B19 , ns: Makerlaw, Fen, London 


Middle East Bra 





LLCS ORIG 


Industrial Stethoscope 


THE INFALLIBLE 
FAULT FINDER 


Anentirely new acoustical instrument for 
fault location, using—for the first time— 
the double principle of SELECTION and 
DETECTION. **AIRSONIC" tunesin to 
trouble—tunes out unwanted frequen- 
cies. Saves costly dismantling. Goes 
straight to the seat of trouble. Can 
forestall mechanical breakdown, 

by revealing incipient fractures 

or metal fatigue. 

Non-Electric — No Diaphragm 

AIRSONIC has no interna! frequency of its own. 
Acoustically neutral, it responds equally to all 
frequencies from 20 to 7000 c/s ( the entire sound 


range and beyond). It is self-contained, and 
independent of outside power 





AIR SONIC LTD. 
14, OLD QUEEN ST., 
LONDON, 5.W.1. 
Tel.: TRA 2255-6-7 








P.B.26 
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HENRY BERRY & CO. LTD. 
1883—1955 


We remind you that we are one of the oldest Hydraulic 
Manufacturing Companies in Britain and we make all the 
most modern equipment for every branch of British Industry. 
All Engineering and Industrial undertakings of repute in 


Britain and beyond the seas are our customers. 


Our standard lines of products include 


HIGH PRESSURE HYDRAULIC PLANT FOR SHIP- 
YARDS AND RAILWAY WORKSHOPS, HYDRAULIC 
PRESSES, PUMPS, ACCUMULATORS, VALVES AND 
INTENSIFIERS, PLATE BENDING ROLLS, PUNCH- 
ING AND SHEARING MACHINES, CONTINUOUS 
FINISHING PRESSES FOR SILKS AND RAYONS, 
VENEER AND PLYWOOD PRESSES, GLUE 
SPREADERS, GLUE MIXERS, COTTON BALING 
PRESSES, DIE SPOTTING PRESSES 


* In addition we design and make special tools both mechanical 


and hydraulic for all industries. 


72 years of progress. 


HENRY BERRY & CO. LTD. 
CROYDON WORKS, LEEDS, 10 


Telephone: 75481-2 Telegrams: ‘‘Rivetter Leeds 10"’ 
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Holder . . . 


i Saving hours of useless jigging time and 
providing by a simple turn of a handle a 
second pair of hands for every plumber and 
welder. Suitable for use in connection with 

all classes of welding, and designed by 
the makers of the world-famous 
“ Eclipse ” permanent magnet chuck, 
this tool pays for itself many times 
over. Ask for full details and illus- 
trations of its uses in toolrooms and 
welding shops in Publication 

P.M.118/53. 
Supplies through appointed 


“ Eclipse”’ 


Magnetic 


Distributors 





Magnetic devices designed 
to accelerate production 


JAMES NEILL & CO. (SHEFFIELD) LTO., ENGLAND, 













































































AMAL LTD - HOLDFORD ROAD +: WITTON + BIRMINGHAM 6 





essentially practical 
manual NOW Ready 





Diesel Maintenance: A Practical Guide to 
Servicing the Modern Automotive Diesel Engine 


By Tj H. Parkinson, M.1.Mech.E. 
Editedj by Donald H. Smith, M.I.Mech.E. 


This well-known handbook is indispensable to all 
responsible for the maintenance and servicing of diesels 
of the automotive type; injection equipment in particular 
is dealt with in great detail. There is much on various 
aspects of fleet operation while the practical mechanic 

can obtain information from this book that he could 
scarcely acquire in several years of workshop practice. 
83” x 54” 216 pp. 123 illustrations. 


12s. 6d. net. By post 13s. Od. 


Obtainable from booksellers or direct from: 
ILIFFE & SONS LTD., DORSET HOUSE, STAMFORD ST, LONDON, S.E.1 
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Load charge! 


The finger on the button, a slight movement — and into 
the furnace go five or more tons of castings. Like all 
iron castings they go in brittle, but after a cycle of heat, 
soak and slow cool in the controlled atmosphere, they come 
out malleable, Gaseous annealing in an electric furnace is 
quick and efficient whereas conventional methods, 
involving packing in boxes, require much fuel, labour 
and materials. For consistent high quality in the product, 
for cleanliness in the works, and for low costs in the 
process, there is nothing like an electric annealing furnace 
— but it is 

only one of the many aids 

to higher productivity 

that Electricity can bring you. 


Having a hand 
in Productivity 


In every industry or trade, electrical 
equipment is the key to modern production 
methods. There are probably more 
production-boosting and money-saving 
devices than you know of. Your Electricity 
Board can help you and give you sound 
advice. 

They can also make available to you, on 
free loan, several films on the uses of 
electricity in Industry produced by the 
Electrical Development Association. 

E.D.A. are publishing a series of books on 
“ Electricity and Productivity ’’. Four titles 
are available at the moment; they deal with 
Higher Production, Lighting, Materials 
Handling, and Resistance Heating The 
books are 8/6 each (9/- post free) and the 
Electricity Boards (or E.D.A. themselves) 
can supply you. 


The British Electrical Development Association 
2 Savoy Hill, London, W.C.2. 


Electr icity a Power of Good for PRODUCTIVITY 


AUTOMOBILE ENGINEER, September 1955 





COMPLETE 
UNIFORMITY 


OF SIZE AND SPECIFICATION 


ensures minimum 
machine shop 
rejections.... 


— 
maximum output 
of components 


KIRKSTALL 


BRIGHT STEEL BARS 


CARBON AND ALLOY IN ALL STANDARD SECTIONS ALSO SUP. 
PLIED, FULLY HEAT TREATED, TO ENGINEERING SPECIFICATIONS 


KIRKSTALL FORGE ENGINEERING LTD * LEEDS § * Telephone ; HORSFORTH 2821 








Support for the bosses 


(As applied to Pistons where failure 
from fatigue must be eliminated) 





Under working condition some deflec- 
tion of the gudgeon pin occurs with 
resultant bending loads applied to the 
piston bosses. Whilst in certain designs 
the nature of these loads might be 
sufficient to cause fatigue failure, 
Specialloid designers now incorporate 
wherever possible, solid rectangular 
supports, the lower portions of which 
form the gudgeon pin bosses. The load 
is taken direct from the crown to the 
gudgeon pin, thus reducing ring belt 
deformation above the gudgeon pin 
housings. This is an important factor 
where ring sticking problems have 
been experienced. 


The use of Specialloid pistons may 
also be argued as advantageous to 
Bosses anxious to reduce running costs! 





— it pays to specify 


y, 
0 ° LINDLEYS 
REGtal (0){| QUALITY BOLTS, NUTS AND SET SCREWS 


PISTONS 


SPECIALLOID LTD., BLACK BULL STREET, LEEDS, 10. Tel: LEEDS 31471/7 

















AUTOMOBILE ENGINEER, September 1955 





\ 


@ 
continuous / /) 
Me 

v 


ON 
records be X 
UA) 


\ 
, / 
/ 
/ 


RE 
KOS 


... Multiple-record Electroniks 


This ElectroniK Recorder will do the work of up to 16 
single record instruments; it can provide you with 2, 3, 4, 
6, 8, 12, or 16 continuous records of any variable which 
can be transmuted to electrical units. 

Printing can be either Cyclic or Synchro- Balance, The 
latter, an exclusively Honeywell printing feature, 
accommodates rapidly changing variables by permitting 
each point to be printed immediately the instrument 
comes into balance. 

High print wheel speeds giving full scale travel in 2 
seconds are available. If required, points can be printed 
at 1°2 second intervals. And ElectroniK Multiple-Point 
Recorders have the familiar advantages common to all 
ElectroniK instruments “‘continuous-balance” 
operation—rugged construction— freedom from mounting 
limitaticns—continuous measurement—unique 
accuracy—and very few servicing requirements. 
For full details of these industry -proved instruments 
write for Specification Sheet 165 to Honeywell - Brown 
Ltd., 1 Wadsworth Road, Perivale, Greenford, Middlesex 
Sales Offices located in the principal cities of Europe. 
Distributors throughout the World. 


Honeywell 
BROWN INSTRUMENTS Fiat we 


() 
Xl 


%, 
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Photograph by courtesy of 


London Transport Executive 
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i EDDINGTON Shaft Seals are ideal for shafts 
running at speed. For example a 34” dia. shaft running 
at 2,000 R.P.M, in temperatures up to 300°F is quite 
normal, As peripheral speed of the rubbing surfaces is the 
deciding factor, they can be fitted to larger shafts running 
at lower speeds or to smaller ones at high speeds. They 

will retain most liquids or 

‘|e +; "} vapours at pressures from 

: ‘ay eae 30-in. vacuum . 250 Ibs. 
«3 te per sq. in., and are un- 
Y affected by continuous or 
intermittent running, or 


] 
WP, 
An ae mre ed “ 
| : WHOA, = reversing. 
f 


he British Thermostat 








Company are the largest manu 
facturers of metallic bellows in 
Europe and, during the last 25 
years, have acquired unique 
experience in the design and 
application of metallic bellows 
and packless shaft seals, Write 
for Leaflets NS.5 and NS,33. 





THE BRITISH THERMOSTAT CO. LTD. 
SUNBURY -ON- THAMES, MIDDLESEX 
Telephone: Sunbury-on-Thames 456 


Telegrams & Cables: THERMOSTAT, SUNBURY-ON-THAMES, TELEX 
Telex: 2-2724 TEDDCONTSNBRY 




















| 


HERE’S THE 


Keliability 


INDUSTRY DEMANDS 


Industry has been looking 
for just such an engine as 
this—an engine chat takes 
up very little space and 
uses fuel sparingly, yet 
gives power in plenty for 
the job on hand and keeps 
going year after year 


with the minimum of 


able, versatile, 
hard working, 
economical 


engine 


FOR 
COMPRESSORS 
ROAD ROLLERS 
RAIL SHUNTERS 
STATIONARY 

ENGINES 


rp 2 — 
Vd for ala t- — 
e : 
Foven,Nt Vision, 
*ANDBac,, MITED 
Lal 


[ "Sting 
Champions of their weight and class 
z 
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Desoutter’s 
famous 4-year old 


Since he first galloped out of the celebrated Desoutter 
Stables 4 years ago, this celebrated gee-gee (known as 
G.2) has never stopped winning. ‘ Beats all comers on 
all kinds of going’ said our notorious Managing 
Director, celebrating yet another famous victory. ‘ He’s 
got a little something that the others haven’t got.’ The 
Jockey Club is investigating. 


If you investigate G.2 you'll find the ‘ little something ’ 

is a two-speed gearbox. At the turn of a switch it gives 

him over 1,000 r.p.m. for light work and §00 r.p.m. for 

heavy going through steel with a }” or 3” bit between ag OBTAINABLE ONLY 

his teeth. The G.2 two-speed drill is just one of our Ges DIRECT FROM THE STABLES 


ELECTRIC power tools — there are many other All Desoutter power tools are obtainable 
types, speeds and sizes in The Desoutter string. only diset Boas us. We'll be gid to 
give you further details, arrange a trial 


canter, or lend you one for nothing! 


Desoutter ELECTRIC 


POWER TOOLS INCREASE PRODUCTION 


DESOUTTER BROS. LIMITED, THE HYDE, HENDON, LONDON, N.W.9 * TELEPHONE; COLINDALE 6346 (5 lines) * TELEGRAMS DESPNUCQ HYDE, LONDON 
CHO AIT 
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There’s gold in the sea. . . In a thousand million pints of 
sea-water there may be as many as 250 pints of gold. Now 
gold, by the pint, is lovely stuff. So why don’t we all get after 
it? Well, you see... it’s just a little bit difficult to extract. 

In hundreds and hundreds of manufacturing processes, 
solvents are used—and wasted. They just float off into the air. 
Now solvents are expensive things, so why don’t we pull 
them back again? Goodness knows... because, with Active 
i Carbon, it’s just too easy . . . There’s gold in the air! for the 
If you think it can be ‘i ; man who reads about Active Carbon and Solvent Recovery, 


produced in the form of a % 
: and telephones SUTCLIFFE SPEAKMAN 


Blackheart Malleable Iron Casting 
AND COMPANY LIMITED, LEIGH, LANCASHIRE, TEL: LEIGH 94, 
—get onto us right away. Bring us LONDON OFFICE: 2 CAXTON ST., WESTMINSTER, S.W.1, TEL: ABBEY 3085 


in at the design stage if possible. We — 


have specialized in production of . Specialists In 
Blackheart Malleable for 58 years and | | Que 
can probably save you time and money, 
avoid snags, and produce a better job 
If it’s just a question of quantity—even 
though we are in full production—we 


can probably meet your entire programme, 
and arrange deliveries to suit your 
‘, requirements. Castings are laboratory 
controlled at every stage. Production 
technique is such that castings are 
usually ready for immediate use 
on customers’ machining jigs. 4; 


STRAIGHT 
LENGTHS 
FROM 

4 TO 

” BORE 


REARS 


BLac Y Mo 
g Tinos 


OLDBURY, NEAR BIRMiIncHam || MERMETIC RUBBER CO. LTD. 


Telephone: BROadwell 1631-2 HERMETIC WORKS - RYLAND ST + BIRMINGHAM 16 
PHONE EDGBASTON 0965/4 Setablished 1895 GRAMS HERMETIC. BIRMINGHAM 


BRO } CATALOGUE & PRICES ON APPLICATION 
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Green, Twickenham 









Seeger Circlips are easily placed 
in position with the Seeger Circlip 
Pliers, and are just as easily 
removed. 

Their scientific design and ac- 
curate manufacture ensure that 
they are perfectly circular when in 
position, thus exerting uniform 
pressure at all points on their 


periphery. 






AUTOMOTIVE ENGINEERING LIMITED 


(One of the Sheepbridge Engineering Group) 














Telephone : Popesgrove 2206-9 


SEEGER 


360 SAFE 


Because of their simplicity and 
safety, Seeger Circlips efficiently 
replace complicated methods of 
locating and retaining components 
in sleeves, housings and on shafts. 
While producing a sound, work- 
manlike assembly, they substan- 


tially save time and costs. Write 


today for technical data and price 
list. 


Telegrams : 

















Mouf, Twickenham. 
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hot ( rieay 
Willenhall Motor 
Hadiator ¢ Ltd 


Press Tools & Stretcher Dies 


AT A FRACTION OF THE COST using 


KIRKSITE ‘A’. 


LOW COST- SPEED-HIGH RECOVERY VALUE 


Cost of dies made with KIRKSITE ‘A’ is only a fraction 
of those made of steel or cast iron, the more intricate the 
tool the greater is the saving. Use of KIRKSITE ‘A’ also 
means that dies can be produced in a few days eliminating 
long waiting periods for tools. A complete and speedy 
service for the production of both patterns and dies 1 
operated. KIRKSITE ‘A’ data gladly sent on request. 
Also the Hoyt Buyers’ Guide, listing all the Hoyt products 


and services, 





Kirksite ‘A’ and Plastics: 
PRODUCTION RUNS , 5 
Kirksite is  speciall atable 


OBTAINED FROM ceva meals fey Malecmes 


KIRKSITE 


PRESS TOOLS 


resins, having a very long life 

under operating condition ith 
Polyesters, whether plain or 
reinforced. 





200,000 Petrol tank pressings in 20 gauge steel fr 
KIRKSITE punch 


60,000 Aircraft jettison tanks in 16 gauge steel 
20,000 Delivery van sides in 20 gauge steel 


20,000 Runs in aluminium alloy sheet without any app 
ciable wear on tools 


$0,000 Special plastic helmets on one set of KIRKSITI 


tools 


25,000 Special rubber parts from a KIRKSITE : 


All the above tools were still serviceabl. 


METAL CO. 
OF GT. BRITAIN LTD. 


DEODAR ROAD, PUTNEY, LONDON, 5.W.)5. 
Telephone: VANdyke 6061. 

PLAIN BEARINGS ANTI-FPRICTION 

BRONZES & LEAD BRONZES * FPUSIBLE ALI 


Speed-indicators 
for Read Vehicles 


Reliable indication of road speeds is BTH were pioneers in the manufacture of 
essential in view of the provisions of the electric speed-indicators for road vehicles, 
Road Traffic Act. This indication must and the equipment is designed for the 


be steady and must be seen at a glance worst conditions likely to be encountered 


Advantages include 
ign — simple construction — few wearing parts 
g flexible drive thus ensuring greater accuracy 


Protection against dust and vibration 


BTH speed-indicating equipment, comprising (left to right) 

split pulley for transmission shaft , speed-indicator (voltmeter 

scaled in m.p.h.); generator with bracket and armoured cable, 

generator pulley Generator can be supplied for direct 
drive if desired 


BRITISH THOMSON-HOUSTON 


THE BRITISH THOMSON HOUSTON CO LTO. COVENTRY. ENGLAND 


Mameer or tur AEI Group oF COMPANIES 














Your \ 


4 


> 


link with 
the best... 


Take a lead from the leading industrialists — link your 
business with Brayhead finest quality components. As 
specialists in the manufacture of all types of springs, 
pressings, clips and sole manufacturers of the revolu- 
tionary ‘Metpaks’’ shock absorbers Brayhead put 
quality above all —and at the right price. 


BRAYHEAD 
SPRINGS LTD. 


FULL VIEW WORKS 
KENNEL RIDE - ASCOT - BERKS. 


Telephone: Winkfield Row 427/8/9 Telegrams: Brayhead Ascot 
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the SIMMS fuel injection pump specially designed to meet your need 


The SPE-A series of injection pumps were developed 
to meet the spec ific needs of users of small, high- 
speed diesel engines, Experience has shown them to 
be admirably suitable for suc h diverse applic ations 
as farm trac tors, marine and industrial engines, and 
road transport of every dese ription, Here are some 


of their exclusive features :— 


® Exclusive Simms pump elements give maximum 


resistance to wear from dirty or badly-filtered fuel. 


SIMMS MOTOR 
OAK 


Telegrams: 
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® Latest Simms patent G.P. pneumatic governor 
ensures consistent performance at all speeds with a 
steady idling and closely controlled run out, 

®@ Large diameter stiff camshaft withstands the 
higher operating pressures of modern conditions, 

®@ New method of adjustment simplifies calibration 
and reduces backlash, 

© Pump body is split horizontally into two halves 
to facilitate internal accessibility. 


®@ 3, 4.and 6 cylinder models available. 


o 
Sia” Fuel injection, lighting and starting equipment 


UNITS LIMITED 
LANE, EAST FINCHLEY, LONDON, N.7 


FINchley 2262 (20 lines) 
Simotunit, East Finch, London, N.7 





"LIGHT SERIES 
These joints are designed 
specially for the aircraft 
industry and are of light 
4 L.40) anodised, 
a... in hardened 
and ground steel, cadmium 
plated, They withstand 
some tension and compres- 


sion loads and are available 
in a wide range of sizes, 


1; 
/ ee "e gett) 
- 4 . o 


~*~ 





V9 HOOKE'S STINTS Des 


for high speed dependability 


Well suited to high 

speed drives these joints 

| san be used where tension 

compression loads 

F J and often eliminate 

the need for telescoping 

sleeves. They are made 

45-50 tons alloy steel 

bard specification, 

‘ fF hardened steel trun- 
nion blocks. 


HO 
eae » 


AIR MINISTRY GAUGE TEST MOUSETAUTHORITY 9755/91 


THE MOLLART ENGINEERING CO LTD 


KINGSTON BY-PASS Londehe bes SURREY ENGLAND 


The HEAVIER 
the duty the 


GREATER 
the need for 


SINTERED 
FRICTION 
MATERIALS 


Unsurpassed for 
* Smoothness of operation 
* Frictional stability 
* Long operational life 


Enquiries to 


SMALL & PARKES LTD 


HENDHAM VALE WORKS, MANCHESTER 9 
COLlyhurst 25/1 


LONDON OFFICE : 76 VICTORIA ST., SWI Vitoria 1845/6 











Worm Drive 
he slots are pierced right | 
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ANOTHER SUCCESS FOR THE BRITISH PETROLEUM COMPANY ! 


New BP Super 


is platinum-processed 


The petrol with 
more energy per gallon 


IS ONLY a few months since The British Petroleum 
Company introduced BP Special Energol ‘ Visco- 
static’ motor oil — the biggest advance ever made in car 
lubrication. Now, from this same company, comes a 
remarkable development in motor spirit, the new BP Super. 
This new petrol is the result of a revolutionary new 
process. Petroleum experts have described this as ‘ the 
greatest technical advance since the introduction of 
catalytic cracking some 15 years previously.’ In this 
process, the spirit is passed through a “catalyst 
impregnated with pure platinum. The effect is to 
re-form the petroleum molecules so that the petrol burns 
more smoothly, gives greater freedom from engine-knock 





—and has more energy per gallon. 


What this means to you 
New BP Super gives an 
immediate ‘ fillip ’ to your car’s 
performance. And that’s not 
all. Just see what you’re going 
to get when you run on this 
platinum-processed motor 
spirit :— 
More energy per gallon 
Smoother, swifter acceleration 
Greater freedom from engine- 
knock 


More miles per gallon 
Less engine deposits 
Longer engine life 


New BP Super suits a// cars— 
whether the engine is new or 
old, o.h.v. or side-valve, high 
or low-compression. Indeed, 
because it will suit higher- 
than-ever compression ratios, 
new BP Super opens the way 





to further progress in engine 
design. ut whatever the 
make and year of your present 
car, you will find this platinum- 

rocessed spirit gives it a new 
Sees of life. You’ll get better 
performance right from the 
start ——and a saving in fuel 
consumption. 


You feel the 
benefit immediately 
You can prove it for yourself, 

in your own car. Fill your tank 
with new BP Super and you 
will enjoy better performance 
straight-away. What is more, 
you will enjoy it without paying 
a penny extra. Another great 
thing about new BP Super is 
that it costs no more than 
ordinary premium-grade 
petrols produced by less 
advanced refining methods. 


Give your car 





* A catalyst is an agent which assists in producing a chemical 
change in other substances without being changed itself. In 
‘platforming’, as the platinum-process is called in the oil industry, 
the spirit is passed through a catalyst impregnaied with pure 
each no bigger than a 
small pill! The effect is to re-form the petroleum molecules so 
that new BP Super gives greater freedom from engine-knock 


platinum. This is in the shape of pellets 


and more energy per gallon. 








THE BP SHIELD IS THE TRADE-MARK OF THE BRITISH PETROLEUM COMPANY LIMITED 
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Have you seen the new 
Shell and BP Road 
Maps? Produced by 
George Philips & Son 
excluswely for Snell and 
BP Service, these maps 
show at a glance the type 
of country on any selected 
route. The whole of the 
British Isles 4 covered in 
6 sections, wale 6 miles 
to the inch, Ath for them 
at any Shell and BP 
garage. Price one shilling 
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PERMACEL 
BRINGS YOU 


NEW = 
DOUBLE ~ 
DUTY 


masking 
tape 


* Permacel’s new adhesive 
sticks better—instantly and 
firmly to any surface rough 
or smooth. 
Clean line of demarcation. Permacel keeps 
all paint off protected areas. 





Permacel sticks firmly and strips off 


* 

x 7 . . . 

cleanly, without affecting painted surfaces. 

* Permacel is unaffected by chemicals and 

solvents. 

* Permacel’s extreme thinness prevents paint 

build-up at edges. 

* Permacel is skin flexible. Gets around 
awkward contours and uneven surfaces. 

* Write for your free copy of the Permacel 

“¥ Guide to over 400 uses for Permacel Self- 
Adhesive Tapes to Dept. A.E., Industrial 
Division. 


PERMACEL 


RADE MARK 


SELF-ADHESIVE TAPES 


Gohmron «oho (GT. BRITAIN) LTD., SLOUGH, BUCKS. 


132 








IT’S ALRIGHT FOR PUDDINGS—BUT IN THE CASE 
OF ENGINEERING COMPONENTS IT’S DIFFERENT 
—TRIAL & ERROR WON’T DO—THE INFALLIBLE 
TEST FOR HIDDEN FLAWS IS THE 


FEL FLEcTRIC 


ELECTRO-MAGNETIC CRACK DETECTORS 


Send for 
Catalogue 


FEL ELECTRIC Lro 


41 SIDNEY ST., SHEFFIELD, I. 

















“? Jf 94 A , 
Why did it 
It will be long discussed among the enthusiasts, and some wag 
is ultimately bound to say “Because it held together.” For 
over 80 years Richards Bolts and Nuts have been holding 
things together in the transport, engineering and construc- 
tional fields. Specialities include “Staffordshire Knot” 
Carriage Bolts and Nuts, black and bright work and the 
famous ‘‘Hi-strain” brand for the really big stresses. 





Enquiries to. 


CHARLES RICHARDS & SONS LTD., Darlaston, South Staffs. 
Phone : James Bridge 3188 (8 lines) Wires: “ Richards, Darlaston."’ 
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EAGLE BRAND 


DROP FORGED 


WSPANNERS 


BROS (crop-rorcincs) LTD. 


EAGLE WORKS © WILLENWALL + STAFES. 

















and £4000 damages 


A press operator whose earnings are 





retarded by slow guard operation is a 

menace 1o himself and to you. He is 
tempted to expose himself to danger and 
may involve you in heavy damages. 


Fortunately, the ‘Fastrip’ Synchronised Guard 





ensures the highest standard of safety 





without impeding production. Send for full 


details to-day. 





j. P. UDAL LTD. 


INTERLOCK WORKS, COURT. ROAD, 
BIRMINGHAM, 12 Telephone : CALthorpe 3114 “PRESS GUARDS 
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TORQUE WRENCH 


Equip with KING DICK ! 


Incorporated in the King Dick Torque Wrench 
is a ratcheting head which enables 
continuous tightening of bolts and nuts 
without the usual removal and replacement 
—a distinct advantage and time saver 

All working parts are made from Chrome 

Vanadium Steel and heat treated, 

ensuring long life 

Literature is available which provides a 
schedule of recommended torque readings- 

please ask for copies or your local stockist 
will be pleased to give you details 


Our new 80 page catalogue is now available 
Please write to Dept. A.E. for your copy 





KING DICK 


ABINGDON WORKS KINGS AD TYSELEY: BIRMINGHAM 11: ENGLAND 


R/C 185 














P.V.C. WING PIPINGS, as supplied to leading motor 
manufacturers and body builders at home and abroad, 
have proved that plastic materials survive the severest 
tests. Whether as standard fittings used as whee! arch 
pipings or specially designed joint mouldings our sections 
are guaranteed to meet your particular requirements 
Extrusions are our business —not just a department 


Please write for brochure on extrusions for the motor industry. 


C. & C. MARSHALL LTD. 


PLASTRIP HOUSE 
OAKLEIGH ROAD NORTH, LONDON, N.20 


Telephone: Hillside 5041 (3 lines) Cables: Tufflex, London 
Telegrams: Tufflex, Norfinch, London 








MANY ENGINEERS ALWAYS SPECIFY 


MALLEABLE 


Mechanical properties :— 


@ ULTIMATE TENSILE 
STRENGTH 33/35 Tons per 
square inch. 


YIELD STRENGTH 20/22 
Tons per square inch. 


ELONGATION 6% to 8%. 
BEND 90°, 
BRINELL VALUE 175. 


Write for details 





MALE. WALE timireo ountey port 5104 
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% ILLUSTRATED 
LITERATURE 
ON REQUEST 


WE are privileged to number among 
our clients many of Britain’s most 
famous car and commercial vehicle 
manufacturers, When next you require 
non-ferrous Sand Castings, Gravity Die 
Castings and Pressure Die Castings of 
the highest quality and precision, and 
keenly competitive in price —~- LET 
SANDWELL QUOTE. Our Technical 
Representative in your area will be 
pleased to call and discuss your require- 
ments. 


THE SANDWELL CASTING CO. 
BANK STREET FOUNDRY, WEST BROMWICH 
Telephone: STOnecross 2231 (4 lines), Telegrams: “ REPCAST, WEST BROMWICH” 
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Because each of the 17 grades of Turquoise Pencils is made from a separate 
basic formula and checked by the Eagle Reflectometer. You can be sure of 
getting exactly the line you want from every inch of lead every time 

The electric eye of the Reflectometer tests the grading with the utmost 
precision, First, the pencil is inserted into a Shading machine which 
moves the paper back and forth beneath the point. The resulting chart 
is placed under the electric eye of Reflectometer calibrated to black 
and white glass standards, and the dial records the blackness to a fraction 
of one per cent 

Not only are Turquoise Pencils always true to grading, but the supremely 


fine particles of 100 Electronic graphite guarantee a smoother, stronger 
denser, more break-resistant lead 


EAGLE 


CHEMI *SEALED Super-bonded 


DRAWING PENCILS 


with 1007. ELECTRONIC Graphite 


EAGLE PENCII OMPANY ASHLEY ROAI TOTTENHAM, WN.I7 
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a new look for old wimples! 


It all began when Eleanor, 
wife of Henry II, looked in 
a mirror and was horrified 
to find she had a double 
chin! Hastily, she turned 
her wimple upside down and 
wore it under her chin, 
thereby starting an entirely 
new fashion for middle-aged 
ladies, From then on it was 
all the rage. Twelfth cen- 
tury women found it saved 
face-lifts and Twelfth cen- 
tury men found it stopped 
their wives talking! 


Turning things upside down and inside out i: 

all part of the service as far as we at Ekco Plastics 
are concerned, We never stop experiments until the 
perfect solution to the problem in hand has been 
found. We design, tool and mould for any plastic 
requirement—and all under one roof. 

If you are thinking of using plastics you should 


get in touch with us at Southend. 


© EKCO 


PLASTICS FOR INDUSTRY 


E. K. COLE LTD. (Piostics Division), SOUTHEND-ON-SEA, ESSEX 
TELEPHONE: SOUTHEND 49491 (20 LINE! 


(Members of the British Plastics Federat 








HARDINGE MACHINE TOOLS LTD 
(One of the Sheepbridge Engineering Group) 
Feltham, Middlesex * Telephone Feltham 3221/5 
Telegrams HARDINGE, Feltham 


THE BUSH PEOPLE 
for NITRIDED 


JIG BUSHES 
and LINERS 


NEW CATALOGUE AVAILABLE ON REQUEST 


bushes and Rnase are easiness | ay at ony hat 
Here i : 1953, che recommended sizes Ng piace plate holes 
being in accordance with British ote nt tort B limits (8.5.5. 
164: 1941). 


Established 30 years 
































LAWRENCE Bros. MILLWARD LTD 


ROTHERHAM wesar 
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For Maximum Ficduction 


Capacity : 2} in. dia. hole through spindle. 
16 in. dia. swing over stainless 


steel bed covers. 


Spindle: Mounted in ball and roller 
bearings 


Powerful metal-co-metal cone clutches 
transmit power through ground 
gears 


hyd 





New features include p ‘ 
speed change systern allowing for cotting o operation 
speed whilst the previous operation is running, Maximum 
production is ensured by making Gill use of Tungsten 
Carbide cutting tools. 





fay y (or 
No.7, PRELECTOR > fed fh 
TURRET LATHE 


H.W. WARD & CO. LTD 


SELLY OAK @ BIRMINGHAM 29 


TELEPHONE SELLY OAK 1131 


the more the vibration, 


the more the need for 





an Aerotight Stiff Nut. 


G.K.N. Aerotight Nuts are one-piece all-metal stiff nuts. 


Unaffected by oil, water or humid conditions. 
Available in a complete range of sizes in Steel, Stainless Steel, Light Alloy and Brass. 


he first Unified Stiff Nuts to be approved by the M.O.S. to B.S. Al25/132 for general Aircraft use. 


GIKE«N GUEST KEEN & NETTLEFOLDS (MIDLANDS) LIMITED 


Division, BOX 24, HEATH STREET, BIRMINGHAM, 18 
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wiring and cable clips... 


S 


to snap into sheet meta! as supplied 
to leading Automobile Manufacturers 
One class of many Fastening devices 


manufactured by * Dot’ 


CARR FASTENER CO. LTD 

Stapleford, Nottinghem Telephone . Sendiecre 3085 
Lenden ; 47 Weburn Place, WC.1 Museum /433 
ester ; SO Newton St , Manchester ent 4057 





in standard sizes oF to 
your own specification. 


Our catalogue will help 


you select @ type and 
size of chuck most suit- 
able to your own needs. 


Write for your copy today. 


J. H. HUMPHREYS & SONS LTD. 


Blackriding Electrical Works, Werneth, Oldham 
"Phone: MAin 1651 





| NITRIDED 


| 


STEEL 


21 British Compression Ignition Oil Engines at 
the 1954 Commercial Motor Show had Crank- 
shafts in Nitrided Nitralloy Steel. Verb. sap. 


NITRALLOY LTD., ATLAS WORKS, SHEFFIELD, 4 


Telephone : 26646 Sheffield. Telegrams : Nitralley, Sheffield. 














28, STATION RD, ACOCKS GREEN Telephone 


Acocks Green 


BIRMINGHAM 27. 2969 
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enc EY 


CAST-IRON LaWE GUIDES 
Lae - FACED TAPPETS 


yas Cum 


*CLANCEY L'?: BELLE VALE - HALESOWEN 
-3 


TELEPHONE:, CRADLEY HEATH « 694I11-2 


Model TMS5A one-ton capacity 
tilting melting furnace. 


ROBUST -e« ECONOMICAL . EFFICIENT 
For melting lead, tin, zinc, white metal, babbit, solder, etc. Backed by 
20 years’ experience in all ‘ soft’’ metal melting requirements. Modern 
design utilizing externally applied heating elements. Automatic 
temperature control. ‘‘Specials’’ constructed to order. Send for 
interesting leaflets of the various pots available. 


Model OMS5 one-ton capacity 
bale-out melting furnace, 


3 WOODBRIDGE STREET, LONDON, E.C.1. Tel. CLERKENWELL 6155/7 \ 
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you design... Wo ft acre | 
. aeemes§8 =- MECHANICAL RUBBER 
COMPONENTS for 
automobile ¢ aircraft _. 
production oa 


THE SHERBORNE RUBBER CO LTD 


SHERBORNE STREET * BIRMINGHAM * [6 phone. EDG 3881-2:3 


CG 


ail 








| a ! Universal fitting 
| for Hand 
operation of 


DUAL CONTROL 
FOR BRAKES TT 
ON YOUR TRAILER class to gan. end adng, eopetedens Oe 


company country because they have withstood every seal- 


ing test with lubricants, chemicals and gases as 


Foot only, Hand only or BOTH 
well as being campletely effective against dirt, 


See this on STAND No. 408, | water or any foreign matter. 
International Motor Exhibition 


eo <a PIONEER .<:: PLEASE 


Write for your free copies of the piQNEER OILSEALING & MOULDING CO. LTD 
FEENY & JOHNSON LTD. & Reine eetes aes A DIVISION OF J.H.FENNER&CO.LTO. 
WEMBLEY . MIDDLESEX 4801 & 4802 Designers find both publications Factory & Head Office 


indispensable Cottontree Works, Colne, Lancs. Tel: Wycoller 411/2 








DHP/2132 





WE HAVE THE LARGEST FLEET OF 


Fork-lift Trucks for hire 


IN THE COUNTRY ... and we are the 
largest manufacturers of wood pallets, too! 


=~ 


W. C. YOUNGMAN LIMITED, WANDSWORTH WORKS, WANDSWORTH ROAD, LONDON, S. W.8. TELEPHONE: MACAULAY 2233 (6 LINES) 
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West UMlakes OF BRITISH 


THE STANDARD PASSENGER CARRYING VEHICLES 


OF QUALITY 














iS THE HALL MARK OF OUR 
HIGH SPEED TOOL STEEL 


Available in six qualities covering a wide 
range of uses from cutting operations in- 
volving discontinuous chips with high ten- 
sile alloy steels to general workshop use. 


Write for brochure giving full details, 


Fa 


THE 
| DARWINS 
_ GROUP | 


: | , , ; 2 e = — ’ . 
) | ‘ y . 


LIMITED sucerricio NEWTON & BENNETT LTD 


070 





Write today for illustrated Brochure Publication No. 226/1. 
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CLASSIFIED ADVERTISEMENTS 
RATE 44. per word, minimum 4/-, Each 
charged separately, Box number 
j Advertisements for the 
Ne 

d for errors. 





BALL BEARINGS 
I ALL and Roller Bearings. All types and 
sizes. Largest stocks; lowest prices. Same 
Claude Rye Bearings, 895-921, 
$w6. Renown 6174 
[4964 





day despatch 
Pulham Road, London, 
(Ext, 24). 
CAPACITY AVAILABLE 

| IGHT Alloy Castings. Gravity, Sand, Pressure. 

4 Strict Metallurgical and Radiological Control. 
Efficient production, Keen prices. Clase 1 A.1.D., 
A.R.B.—Slough Metals Ltd., Oxford Avenue, 
Siough, Buck». (Slough 25231) [4444 


PATENTS 

HE Proprietor of British Patent No. 719392, 

“Improvements in Driving Gear for Two 
Stroke, Double-Acting Internal Combustion 
Engines,” offers the same for joint development 
or outright sale Box 5615, c/o Automobile 
Engineer (5063 
(PHE Proprietors of British Patent No. 680523 

are prepared to sell the patent or to license 
British manufacturers to work thereunder It 
relates to Endless ‘Tracks for Vehicles and 
Aircraft. Address: Boult, Wade & Tennant, 112 
Hatton Garden, London, E.C.1 (5065 


HE Proprietor of British Patent No. 719486, 
being a brake for private and commercial 

, entitled “Concentric Cam,” offers same 
for licence or outright sale, to ensure the —— 
working of same in Great Britain nquire, 
Re-lined Brake Drums Ltd., 76 Stoke Wonragees 
High Street, N.16 (5037 


PLANT FOR SALE 

500 kVA Diesel Generating Set, 400/3/50 
Complete installation Run only 2,500 

hours. A. C. Dibley & Co. Ltd., 72 Granville 
Road, N.W.2 (5064 


SITUATIONS VACANT 
The engagement of persons answering these 
advertisements must be made through the local 
office of the Ministry of Labour and National 
Service, etc., tf the applicant is a man ane 
18-64 or a woman aged 18-59 inclusive, uniess 
he or she or the employer is excepted from 
the provisions of The Notification of Vacancies 
Order, 1952 


[5 XPERIENC ED Engineers required for 
4 Service Department of Motor Vehicle Manu 
facturers to handle Service Promotion, Service 
fooling and Equipment Development and Tech 
nical Problems 
‘THE Company operates a Pension Plan. Five 
day week, Applications should be addressed 
in writing, giving details of qualifications, tech 
nical and practical, date of birth, etc 
1OOD salary will be offered to the selected 
A candidates Box 5696, c/o Automobile 
Engineer {5067 
PRODUCTION Engineer wanted by Company 
in India manufacturing motor cars and trucks 
Sound practical experience in engineering, par 
ticularly in manufacture of automobile com 
ponents, engines, transmission, etc essential 
I'wo-year contract in first case Reply statin 
age, full details experience and salary require 
to Box 5841, c/o Automobile Engineer (5068 


[)EVELOPMENT Engineers, electrical and 
mechanical, aged 28-35, required by The 
Morgan Crucible Co. Ltd Applicants, who 
should be graduates, must have had either 
experience of electronic circuitry or several years 
practical experience of test-bed and laboratory 
test procedures, Work would be mainly on the 
design end application of new test methods and 
equipment elaine to the testing of small carbon 
and sintered metal components Write, giving 
sarticulars of experience and qualifications, to the 
Staff Manager, Battersea Church Road, oS 11 

069 


4 he Rootes Group Truck Plant, in the procese 
of an extensive expansion programme, invites 
applications from all grades of Draughtsmen to 
join their design team on a wide variety of 
chassis and body work Excellent working con 
ditions with an attractive salary scale, together 
with Welfare and Staff Pension Scheme facilities 
PLEASE apply in writing to the Secretarial 
Department, Commer Cars Limited, Luton 
{$073 

ABORATORY Assistant required by Simms 

4 Motor Units Ltd., Oak Lane, Bast Finchley, 
N.2, for the research and development of elec- 
tronic and electro mechanical mechanisms asso- 
ciated with the commercial vehicle industry 
ILN.C. or equivalent standard. Apply by letter, 
stating age, qualifications and experience, to 
Personne! Manager (5059 


SITUATIONS VACANT 


[D* AUGHTSMANSHIP Training: 12 months’ 

concentrated course for motor car and tooling 
design, et Attractive salary; one day weekly 
college training: 4-year contract. Qualifications 
preferat Higher School Certificate or equivalent 
technical education; drawing ability essential; age 
limit 2 ca Apply in writing, stating age, full 
particula { education, nationality, married or 
single, t Technical Training Dept., Austin 
Motor Company Limited, Longbridge, 


Birmingha {5074 


A PPLIK 


A555 [TANT Examiners in the 


ATIONS are invited for pensionable 


Pp rt Office 

to undertake the official scientific, technical and 

legal wort connection with Patent Applica 

tion There are a small number of similar posts 

im the istry of Supply. Applications may be 

accepted up to 3ist December, 1955, but early 
advised as an earlier closing date 


applicath I 
Interview Boards will sit at 


may announced 
frequent intervals 

( ‘ANDIDATES must be between 21 and 28 

ear f age during 1955 (up to 31 for 

permanent members of the Experimental Officer 

Class) and have First or Second Class Honours 

degree in ¢ ics, chemistry, mechanical or elec 

trical engineering, or mathematics Candidates 

taking legrees in 1955 may apply before 

f their degree examination is known 

‘G emoluments in London, including 

Duty Allowance for 454-hour week 

and £729 (men), £642 (women), 

periods of National Service and post 

perience, rising to £896 (men) and 

Promotion to Examiners £934 

men £820 to £1,144 (women); 

norma ter years (3 or 4 years in excep 

tional Women’s scales subject to increase 

under eq pay scheme Good expectation of 

promot Senior Examiner. Candidates are 
recruits clective interview 

A PPLICATION forms and further information 

4 fr Civil Service Commission, Scientific 

Branct Old Burlington Street, London, W.1, 

quoting ber § 128/55 [5062 
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Made to customer's specification 

in any quantity. 

For precision part 

in any metal, ates 

which are not pro wd 

d head or roll chrea iP 
consult the sp 


ists. 


5 from the bar 
cularly those 
ed by the 
process 


col jalist 


machin 


M.C.L. & REPETITION LTD. 


POOL LANE + LANGLEY ~- BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757. 





SITUATIONS VACANT 


[DEVELOPMENT Designers required for work 
in Research and Development Division. The 
Department covers a wide range of light 
engineering:—Small Mechanisms, est Equip- 
ment, Motor Car Accessories, etc., with limited 
research work. The Division is situated at 
Elmdon, Birmingham, in ideal surroundings. 
Modern working conditions, good salaries and 
Staff Pension Scheme. Applications in writing, 
iving full details experience, to Personnel 
anager, Wilmot Breeden Ltd., Amington Road, 
Birmingham, 25. {5070 


DETAIL Draughtsman, senior or intermediate, 

for design work associated with commercial 
vehicle electrical equipment. Education up to 
O.N.C. level. Please apply Personnel Manager, 
Simms Motor Units Ltd., Oak Lane, East 
Finchley, N.2. [5058 


JLANNING Engineer required for medium 
sized industry Apply in writing, giving 
details of experience and salary required, to 
Personnel Manager, Simms Motor Units Ltd., 
Oak Lane, East Finchley, N.2. (5060 


AUTOMOBILE Project Engineering 


HERE goes automotive development? § It 

might depend on you! We have plenty of 
revolutionary ideas, but we want more engineers 
to help speed design projects. 
4 ,ECHINICAL standard —O.N.C. minimum; 

Au‘omobile experience—thoroughly sound; 
Character—-determined, Could this apply to you? 
If so, you are in line for an attractive starting 
salary, a good job, and a generous non- 
contributory pension. 
QALARIED Personnel Department, Ford 
* Motor Company Limited, Dagenham, Essex, 
will be glad to hear from you. Please quote 
VPE/3 5061 


I ESIGN Draughtsmen, Senior and Junior, 

required for work on Motor Cycle engines 
and general Motor Cycle prototype and develop- 
ment projects. Experience of this or similar type 
of work essential. Reply in confidence, statin 
age, experience and salary required, to Personne 
Manager, Norton Motors Limited, Aston, 
Birmingham, 6. {5075 


Jj *PERIMENT AL Officer (min. age 26) 
4 required by Ministry of Supply, Fighting 
Vehicles Research and Development Establish- 
ment, Nr. Chertsey, Surrey. ‘Testing of fighting 
vehicles and associated equipment in arctic and 
tropical chambers and analysis of results. Quals.: 
Higher School Certificate (Science) or equivalent, 
but possession of a degree or HNC in 
Engineering may be an advantage. Knowledge 
of inteinal combustion engines desirable. Salary 
within tange: £715-£280. Women’s salary subject 
to equal pay scheme. Application forms from 
.N.S., Technical and Scientific Register (K), 
26 King Street, London, S.W.1, quoting 
C5S99/5A. Closing date, 28 September, 1955. 
(5066 


ROTOL BRITISH MESSIER LTD 


YOUNG engineers are invited to apply for 
interesting work on Analysis, Development 
and Testing of G.W. electro-hydraulic servo 
systems, both in the laboratory and on trials 
Candidates should either have experience, or 
intend to specialize, in work of this nature. The 
work offers scope for advancement, especially 
for the recently graduated engineer, and offers a 
good opportunity to enter the field of servo 
development. ‘The minimum qualification required 
for work in the laboratory is H.N.C. Electrical 
or Mechanical. Persons without this qualifica 
tion, but with sound training and experience, 
will be favourably considered for trials work 
A PPLICAT IONS should be addressed to the 
Personnel Manager, Rotol/British Messier 
Ltd., Cheltenham Road, Gloucester {5072 
JULECTRICAL and Mechanical Engineers are 
4 required for interesting work on the develop 
ment of controls for automatic transmission 
systems. Both should be of degree or H.N.C 
standart and should be competent car drivers 
Ihe electrical engineer should be conversant with 
the theory and practice of small electrical 
mechanisms, preferably electro-magnetic devices 


-in combination with mechanical and hydraulic 


systems. The mechanical engineer should have 
some electrical knowledge and should be familiar 
with transmission systems and chassis installa 
tions. Please apply in writing, stating age, quali 
fications and other particulars, to—Personnel 
Manager, Joseph Lucas (Electrical) Ltd., Great 
King Street irmingham 19, quoting reference 
PM/D/103. [5057 


ms SITUATIONS WANTED 
Toe Engineer (23), indentured 
, apprenticeship, good experience, ssessin 
Full Technol ical Certificate in fame 
Engineering ractice, seeks opportunity to 
specialize. Box 6055, c/o Automobile Engineer. 
(5071 








Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD - BINGLEY 
Phene: Bingley 2226 & 2351 


Graeme: Circtips Bingley’ 


CIRCLIPS 








| 





Designed and built expressly for service in the modern machine shop where 
sustained production at high speeds is demanded. 


It sets a high standard of precision output, faster production and simplicity 
of operation. Illustrated booklet will be forwarded on request. 


10 H.P. MOTOR ’ SPEEDS 21-945 r.p.m. 


SPECIFICATION 


ae Rigid diagonal braced bed with 
additional stiffness provided by one- 
piece fabricated steel base. 


et Rapid selection of spindle speed 
with clear indication of desired speed. 


@ Totally enclosed auto-lubricated 
quick change feed gear box with 
provision for metric module, dia- 
metrical, and fractional pitch thread 
cutting without recourse to multi- 
plicity of change wheels, 


ee Totally enclosed auto-lubricated 
apron with single lever selection of 
desired feed motion with choice of 
coarse or fine to each motion. 


s Large direct reading dials to 
feed'screws, 


WOODHOUSE € MITCHELL 


a —(PROPRIETORS-+ THO! W. WARD Do$0a—_—_—_—_———_—_—_—: 


PHONE: BRIGHOUSE 627 Glin)" WAKEFIELD RD. - BRIGHOUSE: GRAMS WoobHouse BRIGHOUSE 


SWISS JEWELLED LEVER 


a ARE FULLY 
UARANTEED 
“A Message to Young 


Engineers ”’ 


Just take a few minutes now to review the 
progress of your career. Does your present 
position offer you the scope that you 
require to fully utilise your abilities ? The 
Clayton Dewandre Co. Lid. of Lincoln 
offers interesting careers as | Whatever use you have for a “ Timer” 
use @ PRESTONS STOP-WATCH 
DESIGNER-DRAUGHTSMEN | They are all top-quality Swiss precision j 
\ y ( imetruments ; 
to young men with a knowledge o | 
mec Panic al engineering andor heat Send for our Price List, 
transfer practice and some Drawing “Swiss Timers in industry” j 
Office experience 
Here are some of the advantages we anna 
offer: Five-day week; non-contributory R ESTONS LTD. Te. BOLTON 
pension scheme; regular contacts with our BOLTON (EST. 1869) LANCS an 
customers and suppliers Full sports : 
facilities are available, together with a brand 
new Drawing Office with modern equip- 
ment 
The Chief Engineer will be pleased to 


ment can! be made to discun these sew COTTON BAGS 

wit jou at 

amu DEWANDRE COMPANY LTD lo npieniy -ncecan ts aimaag 
TITANIC WORKS, LINCOLN. i Walter H. Feltham & Son Ltd 


imperial Works, Tower Gridge Road 
Telephone: HOP 1784, LONDON, 5.8.1 




















wkhhkhnk 
SIX STAR 


THE NEW 
IMPROVED 
MASKING TAPE 


MEK-ELEK Engineering Ltd GORDON & GOTCH LTD. SELLOTAPE OrvISiION 
17 Western R i, Mites : Surrey. 19-40 FARRINGOON ST. LONDON EC 4 
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WIRE 
THREAD INSERTS 
ef . 
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FOR NEW DESIGNS 
AND SALVAGE 
CROSS MFG. CO. (1938) LTD. 
COMBE DOWN - BATH 


Tel.: COMBE DOWN 2355/6 








EXTRUSIONS BY MARLEY 
Buyers requiring rigid and flexible tubes 
and sections in thermoplastic materials 

should ask for a quotation from 
MARLEY EXTRUSIONS LTD. 
Dept. 131, Lenham, Maidstone, Kent. 

Telephone: Harrietsham 381. 














To help your design department, 
The Lewis Spring Co. offer a 40 
page booklet on spring design, 
full of technical data. 

2/6d. post free. 


THE 
RECIPROCATING 
TOGGLE 

THEN ACTUATES 
THE PLUNGER 
IMPELLER 


It’s as clear as that, except for endless 


modifications and sleepless nights sorting 
The spring part 


That has 


out production difficulties. 
can be left to LEWIS, of course. 


become a habit in the last thirty-five years 


Estab, 1919 A.I.D. approved 


REDDITCH 

PRINGS, SPRING CLIPS 

RESSWORK, WIRE FORMS 
VOLUTE SPRINGS 


LEAVE OP 
fee, 
co. LTD. 


el: Redditch 720/1/2 
Holborn 7470 and 7479 


ADVERTISEMENTS 


PAGE 


THE LEWIS SPRING 


Resilient Works, Redditch 
London Office: 321 High Holborn W.C.1 el 
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Austin ‘A 30° 
with MAZAK die cast grill 


Styling for Strength .. . 


Modern trends such as integral construction and plastic bodies add emphasis to the need for 
a grille to have strength and rigidity as well as beauty, 

These requirements need not conflict. A well-designed, one-piece, die cast grille combines 
attractive appearance with the good proportions and substantial section required for an effective 
structural component. 


For maximum strength and permanence the die casting should be in MAZAK. 


yh 


LI} FOR STRENGTH IN DIE CASTINGS 
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UK EMBER OF THE COMSCLIOATIO ZINC CORPORATION LIMITED 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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For over half a century Birmal have been 
supplying aluminium and magnesium light alloy castings 
in the sand, gravity die and pressure die process. 
Our reputation is built on solid foundations, 
skill... quality and craftsmanship. 


Our specialist experience in the art of producing 


intricate castings of all types 


enables us to offer a service that carries on 


where Most others end. 


YOU GET MORE THAN A CASTING FROM 








